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संसाधन लक्षण 
•	 हयातनगर अनुसंधान फार्म रें, खरीफ रौसर के दौरान 31 
ददनों रें कुल 430 मर.री.  वरा्म हुई जो कक 492 मर.री. 
की दीर्मकालीन औसत वरा्म से 13 प्रततशत कर थी। 
रौसर रें, 18, 14 एवं 12 ददनों के लंबे शुष्क दौर से 
खडी फसलों रें नरी दबाव की पररस्थततयां उत्पन्न हुई।
•	 प्ररुख वरा्म आधाररत फसलों रें पदैावार क्षरताओं एवं 
उपलब्ध की गई पदैावार के अतंरालों के बीच की दरूी को 
मरटाने की संभावनाओ ंके मलए रसूर, तोररया एवं सरसों 
से संबंधधत एक तनर्मय सहायक प्रराली (डीएसएस) का 
अदयतन ककया गया। इन फसलों के पोरक उपयोग आकंडों 
के मलए रान्यकरर जांचों का ववकास कर काया्मसन्वत 
ककया गया। 17 फसलों संबंधी अदयतन तनर्मय सहायक 
प्ररामलयों को भाकृअनुप-क्ीडा की वेबसाइट http://www.
icar-crida.res.in:8129/. पर उपलब्ध कराया गया है। 
•	 डीएसएसएटी, इनफोक्रॉप एवं एपीएसआईएर क्रॉप 
मसरुलेशन ररॉडलों का उपयोग कर, जवार की फसल पर 
जलवायु पररवत्मन के अनुरातनत प्रभावों की जांच, रान्य 
एवं रूलयांकन के मलए खेत पर प्रयोग करने के मलए तीन 
अलग-अलग ततधथयों पर जवार की तीन कक्रों की बोआई 
की गई। एपीएसआईएर की जांच की गई एवं सीएसवी-
20, सीएसवी-23 तथा सीएसवी-27 के मलए आनंुवंमशक 
गुराकों का ववकास ककया गया। ररॉडल दवारा अनुरातनत 
प्रफुललन की अवधध के ददनों एवं पररपक्वता की अवधध 
के ददनों की संखया बहुत करीब पाई गई।  
•	 भाकृअनुप-क्ीडा, कृवर एवं सहकाररता ववभाग, कृवर एवं 
ककसान कलयार रंत्ालय, भारत सरकार सदहत राजय 
कृवर ववश्वववदयालयों एवं कृवर ववज्ान कें द्ों ने रौसर 
संबंधी प्रततकूलताओ ं से जूझने के मलए देश के सभी 
126 कृवर जलवायुवीय क्षेत्ों के मलए सजला ्तर पर 
आकस्रक योजनाओं को  तयैार करने की सजमरेदारी ली 
है। देश के 648 सजलों के मलए आकस्रक योजनाएं तयैार 
की गई एवं इन्हें भाकृअनुप-क्ीडा तथा कृवर सहकाररता 
एवं ककसान कलयार ववभाग दवारा सभी दहतधाररयों 
को उपलब्ध कराया गया और इसके अलावा, कृवर एवं 
सहकाररता ववभाग तथा भाकृअनुप की वेबसाइटों (http://
agricoop.nic.in/acp.html; http://crida.in) पर उपलब्ध 
कराया गया है। आकस्रक योजनाओं के संचालन के 
मलए राजय सरकारों को संवेदनशील बनाने के मलए खरीफ 
2018 से पहले कई राजयों रें इंटरफेस बठैकों का भी 
आयोजन ककया गया है।
•	 खरीफ रौसर के दौरान वरा्म (सापतादहक अतंराल पर) के 
ववतरर के आधार पर, देश भर रें आवश्यक रबी स्यक्र 
पर सलाह देने के मलए सजला ् तर पर भूमरजल रीचाज्म की 
संभानाओ ंका रूलयांकन ककया गया। करीब 267 सजलों रें 
भूमरजल रीचाज्म की संभावनाएं न्यूनतर से अततन्यूनतर, 
273 सजलों रें रध्यर एवं 112 सजलों रें साधारर थी। 
•	 तीन राजयों अथा्मत ्कना्मटक, आधं्र प्रदेश एवं राज्थान रें 
फैले 24 चयतनत सजलों के मलए ड्ाउट प्रूफ काय्म योजनाएं 
तयैार की गई एवं इन योजनाओं को कृवर एवं ककसान 
कलयार ववभाग से सहभासजत ककया गया। 
•	 आईडब्लूयुएरआई के सहयोग से, खरीफ के दौरान जरीनी 
सत्यता के आधार पर सूखे को पररववक्क्षत ककया गया एवं 
इसे तनक्ा-टीडीसी काय्मक्र दवारा रानकीकृत ककया गया।
•	 भारतीय कृवर अनसुधंान परररद (भाकृअनपु) दवारा कृवर 
रें नवोन्रेरों के मलए ससंाधन सचूना प्ररामलयों के हब के 
आधार पर ्थावपत कृवर-ज्ान के छ: भडंारों रें से एक 
भाकृअनपु-क्ीडा दवारा अमभकसलपत एव ंववकमसत अवलोकन 
सबंधंी भडंार है। अवलोकन सबंधंी भडंार रें, दहतधारकों रें 
आकंडों के प्रसार के मलए 10 ्वचामलत रौसर कें द्ों से 
रौसर आकंडों को अपलोड ककया गया। भाकृअनपु के अन्य 
सं् थानों से रौसरववज्ान सबंधंी आकंडों को अपलोड करने 
के मलए अवलोकन डटेाबेस के अतंग्मत वेब प्रयोगों का 
ववकास ककया गया एव ंइन्हें पोवरत ककया गया।
वषिाषाजल प्रबंधन 
•	 वर्म 2018-19 के दौरान वरा्म आधाररत कृवर (ककसानों की 
प्रकक्या) से 35,000/-रुपए प्रतत हेक्टेयर की कुल हातन की 
तुलना रें 2.5 एकड रें रुखय फसल के रूप रे कपास, 
0.5 एकड रें ससब्जयां एवं दस छोटे पशुओ ंसदहत कृवर 
तालाब के अतंग्मत ककसानों के खेतों रें सरेककत कृवर 
प्रराली को काया्मसन्वत ककया गया, सजससे 78,000/- रुपए 
की कुल आय प्रापत हुई। 600 रन रीटर क्षरता वाले 
कृवर तालाब से अततररक्त मसचंाई प्रदान कर शुष्क दौर का 
प्रबंधन करने के कारर यह संभव हुआ। अत: कृवर तालाब 
दवारा जल संसाधन का ववकास एवं फसल ववववधता 
अत्यंत सरुत्थान प्रौदयोधगककयां हैं, सजनसे ककसानों की 
जल उत्पादकता एवं कुल आय रें सुधार हुआ है। 
•	 वरा्म आधाररत क्षेत्ों रें छोटे खेत जोतने वाले ककसानों के 
मलए ससब्जयों की खेती के मलए कृवर तालाब सदहत सौर 
कायषाकाररी साराशं
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ऊजा्म युक्त सूक्षर मसचंाई प्रराली को रानकीकृत ककया 
गया। कृवर तालाब रें धरातल अपवाह से एकत्त्त जल की 
छानने की कक्या को कर करने के मलए उछाल मसदंधांत 
(buoyancy principle) के आधार पर फलोदटगं टाइप 
सबरेसीबल पंप सेट की अमभकलपना की गई तथा इसे 
सफलतापूव्मक काया्मसन्वत कर सूक्षर मसचंाई प्रराली से जल 
का उपयोग ककया गया। 
फसल एवं फसल प्रणाललयां
•	 पदैावार एवं उनके गुरों के मलए रक्का के चयतनत कुल 17 
जीन रूपों का पया्मपत जल एवं जल अभाव पररस्थततयों के 
अतंग्मत ववकास ककया गया, इनरें से कुछ रक्का जीनरूपों 
(डीटीएल-2, एसएनजे 2011-03, एसएनजे 2011-37, 
एसएनजे 2011-26, जेड 101-15 एवं जेड 32-12) ने 
अपेक्षाकृत बेहतर प्रदश्मन ककया। 
•	 सूखा संबंधी जांचों के मलए रक्का की कक्रों एचकेआई 
161/एसएनजे 2011-26 के रानधचत्र के रूलयांकन ने 
उनके तनष्पादनों रें अधधक मभन्नता एवं साधारर ववतरर 
पदधतत दशा्मई। 
•	 खरीफ 2018 के दौरान रूलयांककत ककए गए अठाइस 
जीनरूपों रें चना के जीनरूप यातन सीआरएचजी 3, 
सीआरएचजी 19, सीआरएचजी 5, सीआरएचजी 22 एवं 
सीआरएचजी 10 ने बेहतर तनष्पादन ददया। चना की 
कक्रों रें बीज गुरता संबंधी प्राचलों जसेैकक लोहा, सजंक, 
प्रोटीन, ऐश, फाइटेट, ऑक्सलेट, ट्ाइपमसन इनदहबेटर, 
टोटल फेनरॉल, कैसलशयर, कू्ड फाइबर की रात्ा एवं पकने 
के गुरों के लक्षरों रें अतंर देखा गया।
•	 रूलयांककत ककए गए गवार के 200 जीनरूपों रें, बीज की 
पदैावार देने वाली पांच शे्ष्ठ प्रासपतयां आईसी 384847, 
आईसी 40743, आईसी 522565, आईसी 384778 एवं 
आईसी 384835 थी। 
•	 मसफाररश की गई 2:1 अतंर स्ययन प्रराली के यौधगक 
श्ृंखला की तुलना रें टे्क्टर चामलत क्ीडा मसक्स रो पलांटर 
से 4:4 अनुपात की दर से जवार/बाजरा एवं अरहर की 
बोआई पटटीदार अतंर स्ययन रें सफलतापवू्मक की गई। 
कर वरा्म के दौरान, रोटे अनाज की फसलों ने बेहतर 
तनष्पादन ददया। 
•	 जवार + अरहर/गीनी रास एवं जवार + अरहर/हेज लयूसन्म की 
बहुवरषीय चारा कक्रों ने कुल लाभ रें रहत्वपूर्म योगदान 
ददया। चार वरषों के आकंडों के आधार पर, जवार+अरहर/
हेज लयूसन्म शे्ष्ठ चारा कक्र पाई गई क्योंकक यह बढ़ने 
वाली भेडों के मलए आवश्यक शुष्क पदाथ्म, ऊजा्म एवं प्रोटीन 
की आवश्यकताओं को पूरा करती है। 
•	 फसल के खाने वाले भाग रें आवश्यक खतनजों यातन लोहा 
एवं ज्ता के अवशोरर पर पीएसबी-3 से बीज उपचार/ 
जवै उव्मरीकरर के प्रभाव ने ्पष्ट ककया कक 50 ककलो /
हेक्टेयर आईरन सलफेट + सजंक सलफेट के पर्म तछडकाव 
सदहत 100: 60: 40 ककलो /हेक्टेयर एनपीके + पीएसबी 
+ सलफेट + सजंक सलफेट के रदृा रें प्रयोग करने से 
अधधकतर लोहे की रात्ा दज्म की गई।
•	 दटओमसनटे (सजआ रेज एसएसपी. लेक्सूररअनस) एवं 
रक्का (सजआ रेज एसएसपी. रेज) ककसरों –अफ्ीकन 
टरॉल (चारा रक्का) एवं हरा्म (संयुक्त) सदहत प्राकृततक 
रक्का    मयूटेंट (गुलली रदहत दटललर)  के संकरर 
दवारा क्ीडा दटललररगं रक्का (सीआरटीएर-2), सजसरें 
पांच प्रभावी दटललर, भरा हुआ करॉब एवं साधारर रक्का 
बीज थे, का ववकास ककया गया। प्रभावी करॉब्स, अधधक 
उत्पादकता एवं औदयोधगक उपयोगों के अलावा पशुओं, 
पक्क्षयों एवं रानव के मलए चराई, चारा एवं भोजन सदहत 
नई दटललररगं रक्का की कक्रों को तयैार करने के मलए 
स्ोत पदाथ्म के रूप रें इस दटललररगं रक्का का उपयोग 
ककया जा सकता है। 
•	 ्व्थ एवं कीटों दवारा प्रभाववत खेतों रें एनडीवीआई आकंडों 
रें पररवत्मन के आधार पर फरॉल आरषी वरॉर्म(एफएडब्लयू) 
दवारा खेती रें हुई हातन के रूलयांकन के मलए सेंटीनेल 
से रलटी ्पेक्ट्ल एवं उपग्रह आंकडों को ववश्लेवरत ककया 
गया। ्पेक्ट्ल रेफलेक्टेंस फरॉल आरषी वार्म के ववमभन्न 
दजषों के संदरूर के मलए प्रकाश के ववमसबल (visible) एवं 
एनआईआर (NIR) बैंड रें ् पष्ट रूप से मभन्न था। भूमरगत 
सचचाई (Ground truthing) के अवलोकन एवं उपग्रह 
आकंडों का उपयोग कर एलएआई-पैदावार, एनडीवीआई-
पदैावार, संदरूर शे्री एवं पदैावार के बीच ्थावपत ककए 
गए संबंधों से ज्ात हुआ कक रलटी्पेक्ट्ल उपग्रह आकंडों 
का उपयोग कर फरॉल आरषी वरॉर्म (एफएडब्लयू) दवारा हुई 
क्षतत का रूलयांकन ककया जा सकता है। 
मदृा एवं पोषिक प्रबंधन
•	 पारंपररक कर्मर की तुलना रें न्यूनतर कर्मर से उडद रें 
25 प्रततशत अधधक पदैावार दज्म की गई। अवशरे धारर 
उपचारों रें, तनयंत्र की तुलना रें वपछली फसल के 100 
प्रततशत अवशरे धारर से 58 प्रततशत अधधक उडद की 
पदैावार हुई। इसके बाद, 50 प्रततशत अवशरे धारर से 26 
प्रततशत उन्नत पदैावार हुई। 
•	 पारंपररक कर्मर की तुलना रें, न्यूनतर कर्मर रें रहत्वपूर्म 
रूप से अधधक लेबाइल काब्मन एवं सकू्षरजीवीय बायोररॉस 
काब्मन रात्ाएं दज्म की गई। त्बना अवशरे धारर की तुलना 
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रें अवशरे धारर के परररार्वरूप क्रश: 4.6 एवं 5.6 
प्रततशत अधधक लेबाइल काब्मन एवं 15.2 तथा 36.9 
प्रततशत उन्नत सूक्षरजीवीय बायोररॉस काब्मन की रात्ा 
दज्म की गई। 
•	 संरक्षर कृवर एवं पारंपररक कृवर दोनों रें, संरक्षर कंूड 
या क्यारी एवं कंूड पदधतत दवारा ्व्थाने नरी संरक्षर 
प्रकक्याओं के एकीकरर से उन्नत पदैावार दज्म की गई। 
प्रतत वर्म बनाए गए संरक्षर कंूडों एवं पारंपररक कर्मर की 
तुलना रें ्थाई क्यारी एवं कंूड तथा ्थाई संरक्षर कंूडों 
से रदृा आधाररत जीएचजी (काब्मन डाई ऑक्साइड, रीथेन 
एवं नाइट्स ऑक्साइड) उत्सज्मनों एवं ईंधन आधाररत 
काब्मन डाइ आक्साइड उत्सज्मनों रें 20 प्रततशत तक करी 
आई। 
•	 तनयंत्र की तुलना रें एकांतर वर्म रें 6 टन प्रतत हेक्टेयर 
की दर से अरहर की डठंलों से उत्पन्न बायोचर के प्रयोग 
से रहत्वपूर्म रूप से उन्नत अरहर बीज उत्पादन हुआ। 
ऊष्रायन (incubation) अध्ययनों से ्पष्ट हुआ कक 
बायोचर उपयोग के ्तरों रे वदृधध करने से रदृा जवैवक 
काब्मन प्रततशत रे वदृधध हुई। अध्ययनों के अतं रें 127 
ददनों के पश्चात, 12 टन प्रतत हेक्टेयर की दर से अरहर 
की डठंलों से तयैार बायोचर के उपयोग से अधधकतर रदृा 
जवैवक काब्मन दज्म ककया गया। 
पशुधन प्रबंधन  
•	 तलेंगाना, आधं्र प्रदेश, रहाराष्ट्, कना्मटक एवं तमरलनाडु 
के रदृा-पादप-पशु सांतत्यक (continuum) ववश्लेररों ने 
सरग्र सजंक, करॉपर एवं रगैनीमशयर की करी को ्पष्ट 
ककया। गहन प्रराली के अतंग्मत पाले गए पशुओ ं रें 
अधधक शरीर भार प्रापत हुआ और यह प्रराली पशु पालन 
की बाहय एवं अध्म-गहन प्रराली की तुलना रें अधधक 
पया्मवरर दहतैरी है। बारानी क्षेत्ों रें हवादार एवं ्थानीय 
रूप रें उपलब्ध सारग्री से तयैार ककया गया पशु आवास 
गरषी को कर कर सकता है। बेरौसर रे जब चारे की 
अत्याधधक करी होती है उस दौरान पशुओ ंको अकुंररत 
रक्का एवं साइलेज, चारा की आवश्यकताओं को पूरा 
करने की क्षरता रखत ेहैं। गरषी से राहत देने के मलए भेडों 
को एंट-ऑसक्सडेंट अनुपूरक (ववटामरन ई, सेलेतनयर एवं 
सजंक) देने से अनुकूलन क्षरता रें वदृधध होती है। देश के 
दक्क्षरी पठार रें ्वा्‍थय कैलेंडर का उपयोग एवं प्रकोप 
का तनरंतर ररॉनीटरी रोग तनयंत्र रें सहायक हो सकत े
हैं। पशु पालन का उपयोग कर ववववधधकरर से छोटे एवं 
सीरांत ककसानों के जीववकोपाज्मन के ववकलपों एवं लाभ रें 
25 से 50 प्रततशत सुधार हो सकता है। 
ऊजाषा प्रबंधन 
•	 कर हास्मपावर (18 एच पी) टे्क्टर का उपयोग कर प्रभावी 
फसल संरक्षर प्रचालन कायषों को करने के मलए हाई 
सक्लयरेंस एवं चौड ेटै्कयुक्त पलेटफरॉर एवं उससे मरलत-े
जुलत ेबूर ्पे्रयर का ववकास ककया गया। ववकास ककए 
गए ्पे्रयर से बोआई के 90 ददनों पर भी कपास रें 
न्यूनतर पादप हातन सदहत सरय पर प्रचालन कायषों को 
पूरा ककया गया और इसकी काय्म क्षरता 1.7 से 2.0 
हेक्टेयर प्रतत रंटा रही।
•	 ककसानों के खेतों पर ववकमसत ककए गए वेररयेबल ववडत 
रे्ड बेड पलांटर करॉर हरबीसाइड अपलीकेटर के तनष्पादन 
रूलयांकन एवं प्रदश्मन ने ्पष्ट ककया कक पारंपररक 
पदधतत की तुलना रें वरा्म के 5 ददनों के बाद भी रदृा रें 
नरी की रात्ा रें 18-22 प्रततशत की वदृधध दज्म की गई 
एवं क्यारी का आकार भी जयों का त्यों बना रहा। क्ीडा 
पलांटर दवारा बोई गई पारंपररक सपाट क्यारी की तुलना 
रें रक्का एवं अरहर की पदैावार रे भी 25 से 35 प्रततशत 
की वदृधध देखी गई।
सामाजजक-आर्थिक अध ्ययन एवं प्ररौद्ोगगकी हस ्िािंरण 
•	 ‘फार्मस्म फ्ट’ पररयोजना के अतंग्मत वत्मरान कृवर प्ररामलयों 
के ववकास से, सजसरें फसलों की बेहतर कक्रों, बागवानी 
की नई तकनीककयों, पशु आधाररत प्रौदयोधगककयों, प्रभावी 
रदृा एवं जल संरक्षर रापदंडों को ्थानीय प्ररामलयों के 
साथ एकीकृत ककया जाता है, ककसानों की उत्पादकता एवं 
आय की वदृधध पर जोर ददया गया। गांव रें कर लागत 
की गेत्बयन संरचनाओं का तनरा्मर, ससब्जदार फसलों के 
मलए सूक्षर मसचंाई एवं उवषीकरर प्रराली का ववकास एवं 
फसलों के मलए पोरटेबल रेन गन प्रराली ्थावपत कर 
उनका प्रबंधन ककया गया। 
•	 ‘फार्मस्म फ्ट’ पररयोजना रें, ववगत वर्म रें वरा्म रें करी 
के बावजूद अचछछी प्रबंधन प्रकक्याओं के परररार्वरूप 
फसलों की पदैावार रें वदृधध हुई। फार्मर फीलड ्कूल 
एवं प्रगततशील ककसानों के खेतों का दौरा करने के बाद 
ककसानों ने गेंदा एवं अन्य ससब्जवाली फसलों रें येललो 
स्टकी टे्पस ्थावपत ककए। 
•	 ‘फार्मस्म फ्ट’ पररयोजना के अतग्मत पशु ्वा्‍थय मशववर 
का आयोजन ककया गया एवं देवानोतनगुडा एवं ततरूरलापुर 
गांवों रें भेड, बकरी एवं दधुारू पशुओ ंसे ससमरमलत 150 
पशुओ ंको खतनज मरश्र, कृमरनाशक एवं अन्य तनदान 
ददया गया। जीववकोपाज्मन की सुरक्षा रें वदृधध के मलए 
गंगुपलली गांव रें छ: ककसानों को रोटे अनाज आधाररत 
स्ययन प्रराली से एकीकृत कर नेललूरू एवं दक्कनी देशी 
न्लों की तीस भेडें दी गई। पौसष्टक सुरक्षा रें वदृधध करने 
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के मलए 50 ककसानों को खेत से एकीकृत कर, रुगषीपालन 
के मलए श्ीतनधध न्ल के पक्षी  ददए गए।
•	 ककसानों की आवश्यकता के आधार पर, ‘फार्मस्म फ्ट’ 
पररयोजना रें, फसलों के रौसर रें ककसानों के खेतों पर 
काया्मन्वयन हेतु सात प्रकार के कृवर उपकररों की पहचान 
करनोपरांत उनका प्रदश्मन ककया गया। ककसानों के खेतों 
रें छोटे ह्तचामलत वीडरों का प्रचालन ककया गया जो 
ककसानों के श्र को कर करत ेहैं एवं काली रदृाओ ंरें 
क्षेत्ीय क्षरता को सुधारत ेहैं। ककसानों ने इन वीडरों रें 
पलास्टक टायर लगाने का सुझाव ददया ताकक इन्हें काली 
रदृाओ ंरें आसानी से चलाया जा सके। अरहर की फसल 
की 9 पंसक्त रोपक दवारा बोआई करने से अचछछी खडी 
फसल हुई। ‘फार्मस्म फ्ट’ पररयोजना के अतंग्मत वाले सभी 
गांवों के ककसानों को तनयमरत रूप से कृवर सलाह सेवाएं 
प्रदान की गई। खरीफ एवं रबी रौसरों रें रोटे अनाज, 
सब्जी एवं आर के बागानों रें नाशीजीव प्रबंधन पर सूचना 
को एसएरएस दवारा 3000 ककसानों तक पहंुचाया गया। 
•	 क्ीडा के वजै्ातनकों ने तनयमरत रूप से ‘रेरा गांव - रेरा 
गौरव काय्मक्र’ रें भाग मलया, सजसरें वजै्ातनक जागरुकता 
तनरा्मर की ववमभन्न गततववधधयों को पूरा करने, प्रदमश्मत 
करने, प्रमशक्षर प्रदान करने के साथ-साथ कृवर सरुदाय 
को तनयमरत एसएरएस सलाह प्रदान की गई। 
अखिल भारिरीय समन्विि बारानरी कृतषि अनसंुधान पररयोजना 
•	 इस वर्म के दौरान, भारतीय चरागाह एवं चारा अनुसंधान 
सं्थान, झांसी; कें द्ीय शुष्क क्षेत् अनुसंधान सं्थान, 
जोधपुर एवं भारतीय रदृा एवं जल संरक्षर सं्थान, बेललारी 
कें द्, कना्मटक राजय जसेै तीन भाकृअनुप के सं्थानों पर 
तीन ्वसैचछक कें द्ों के पुनरुत्थान करनोपरांत एक्ीपडा 
नेटवक्म  को वव्ततृ ककया गया तथा प्रोफेसर जयशंकर 
तलेंगाना राजय कृवर ववश्वववदयालय के अददलाबाद स्थत 
कृवर अनुसंधान कें द् रें नए ्वैसचछक कें द्ों को आरंभ 
ककया गया। एक्ीपडा रें वरा्म आधाररत सरेककत कृवर 
प्ररामलयों पर प्रक्षेत् अनुसंधान को प्ररुख काय्मक्र के रूप 
रें पुन: डडजाइन ककया गया है। 
•	 रायचूर की अध्मशुष्क वटटीसोल रदृा रें, चौडी क्यारी 
कंूड (1964 ककलोग्रार प्रतत हेक्टेयर) एवं सपाट क्यारी 
प्रराली (1587 ककलोग्रार प्रतत हेक्टेयर) की तुलना रें 
्व-्थाने वरा्मजल संरक्षर के मलए रेंढों एवं कंूड प्रराली 
के रोपर ने रहत्वपूर्म रूप से उन्नत कपास बीज पदैावार 
(2209 ककलोग्रार प्रतत हेक्टेयर) हुई। रुंगेर की उप-
आद््म इनसेपटीसोल रदृा रें उसत्थत क्याररयों पर बोई गई 
रक्का रबी की फसलों ने रहत्वपूर्म रूप से उन्नत रक्का 
सरतुलय पदैावार (9448 ककलोग्रार प्रतत हेक्टेयर), कुल 
लाभ (113378 रुपए प्रततहेक्टेयर) एवं वरा्मजल उपयोग 
क्षरता (12.88 ककलोग्रार प्रतत हेक्टेयर प्रतत मर.री.) प्रापत 
हुई, इसके बाद रेंढ एवं कंूड प्रराली (8914 ककलोग्रार 
प्रतत हेक्टेयर) का ्थान था। 
•	 आधार फसल की तुलना रें रखधैंसर, रक्का + लोत्बया 
(1:1) अतंर फसल से पैदावार रें 26.0 प्रततशत वदृधध 
हुई; राजकोट रें कपास + ततल (1:1) से 48.5 प्रततशत; 
परभनी रें, सोयाबीन + अरहर (4:2) से 38.0 प्रततशत; 
अकोला रें, कपास + लोत्बया (1:1) से 75.2 प्रततशत; 
धचयान्की रें, अरहर + मभडंी (1:1) से 38.0 प्रततशत जसेै 
ववमभन्न कें द्ों पर उन्नत अतंर फसल प्ररामलयों से प्रराली 
उत्पादकता रें बढ़ोत्तरी हुई।
कृतषि-मरौसम तवज्ान पर अखिल भारिरीय समन्विि अनसंुधान 
पररयोजना 
•	 चावल - खरीफ 2017 के दौरान सररूप कृवर-जलवायुवीय 
क्षेत् रें स्थत जोरहाट, रोहनपुर एवं भूवनेश्वर रें ववमभन्न 
उगाऊ पया्मवररों के अतंग्मत चावल (रूवरा्म) की साधारर 
कक्रों को एकत् कर चावल-प्रयोग आकंडों को फेनोफेज 
वार रौसर प्राचलों से ववश्लेवरत ककया गया। अधधकतर 
एवं न्यूनतर तापरानों रें हर एक डडग्री की वदृधध से 
पदैावार रें क्रश: 0.18 एवं 0.06 टन प्रतत हेक्टेयर रें 
करी आई है।  
•	 सोयाबीन - खरीफ 2017 के दौरान अकोला, बीजापुर 
एवं उदयपुर के ववमभन्न उगाऊ पया्मवररों के अतंग्मत 
उगाई गई सोयाबीन (जेएस-335) के सोयाबीन – प्रयोग 
आकंडों को एकत् ककया गया एवं फेनोफेज वार रौसर 
प्राचलों से ववश्लेवरत ककया गया। सोयाबीन की पदैावार ने 
फली तनरा्मर एवं पररपक्वता ्तर के दौरान अधधकतर 
तापरान (28.0-34.5 डडग्री सेंटीगे्र) रें वदृधध से रहत्वपूर्म 
रूप से नकारात्रक संबंध (R2=0.81) दशा्मया है। जबकक, 
उसी रौसर के दौरान कुल वरा्म (0.0-160.0 मर.री.) 
से पदैावार की प्रततकक्या रहत्वपूर्म रूप से सकारात्रक 
(R2=0.80) थी। 
•	 गेहंू - रबी 2017-18 के दौरान चाथा, कानपुर एवं 
लुधधयाना जसेै एकाधधक ्थानों पर उगाई गई गेहंू कक्र 
एचडी 2967 पर ककए गए आकंडों को एकत् ककया गया। 
वान्पततक प्राव्था एवं फसलोत्पादन की अव्थाओ ंके 
दौरान अधधकतर एवं न्यूनतर तापरान क्ांततक रौसर 
प्राचल थे एवं इन अव्थाओ ं ने अनाज पदैावार पर 
रहत्वपूर्म प्रभाव दशा्मया है।  वान्पततक प्राव्थाओं के 
दौरान अधधकतर एवं न्यूनतर तापरान रें इकाई वदृधध 
से पदैावार रें क्रश: 0.314 एवं 0.299 टन प्रतत हेक्टेयर 
की बढ़ोत्तरी हुई एवं फसलोत्पादन की अव्थाओ ं के 
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दौरान उपरोक्त तापरान से पदैावार रें क्रश: 0220 एवं 
0.229 टन प्रतत हेक्टेयर करी आई। 
•	 चना - रबी 2017-18 के दौरान ववमभन्न उगाऊ पया्मवररों 
के अतंग्मत रायपुर, रांची एवं जबलपुर रें उगाई गई चना 
(जेबी-14) फसल के चना – एकत्त्त प्रायोधगक आंकडों के 
ववश्लेरर ने पदैावार एवं औसत न्यूनतर तापरान के बीच 
रहत्वपूर्म रूप से नकारात्रक संबंध (R2=0.44) दशा्मया है। 
फली तनरा्मर से पररपक्वता अव्था के दौरान 8.2-19.2 
सेंटीगे्रड के दायरे रें न्यूनतर तापरान रें हर 1 डडग्री 
सेंटीगे्रड की वदृधध से पदैावार रें 006 टन प्रतत हेक्टेयर 
की करी आई।
भाकृअनपु-क्ीडा में तनक्ा पररयोजना 
•	 आईपीसीसी फे्रवक्म  रें दी गई पांचवी रूलयांकन ररपोट्म 
के अनुसार जलवायु पररवत्मन की अततसंवेदनशीलता एवं 
कृवर के जोखखर का सजला ्तरीय ववश्लेरर पूरा कर 
मलया गया। 
•	 रक्का पुन:संयोजक अतं:प्रजात वंशावमलयों की आबादी के 
आकृततरूलक-पादप शरीर कक्या ववज्ान के रूलयांकन ने 
्पष्ट ककया कक उनके रध्य सापेक्ष जल रात्ा, प्रकाश 
सशं्लेरर दर एवं पदैावार जसैी शरीरकक्यात्रक एवं पदैावार 
संबंधी ववशरेताओ ंरें रहत्वपूर्म अतंर था। पुन:संयोजक 
अतं:प्रजात वंशावमलयों की आबादी के सारूदहक ववश्लेररों 
दवारा शरीर-कक्यात्रक एवं पदैावार संबंधी 8 सरूहों की 
पहचान की गई। 
•	 300 सूखा सहीष्रु एवं पदैावार संबंधी एसएसआर रारकस्म 
का उपयोग कर एचके 1161 एवं एसएनजे 2011-26 
नारक पतैकृ वंशावमलयों के जीनरूपों का तनरा्मर ककया, 
सजसरें 180 बहुरूपी थे। 
•	 रक्का वंशावमलयों के सदहष्र ु(एसएनजे 2011-26) एवं 
सुग्राहय (एचके 1161) के पया्मपत जल सदहत एवं जल 
की करी की पररस्थततयों के अतंग्मत रहत्वपूर्म रूप से 
उसत्थत तनयमरत जीनों के ताप रानधचत् ने ्पष्ट ककया 
कक सहीष्रु रक्का के जीनरूपों रें संकेतन राग्म का 
प्रचालन, खझलली एवं ओसरोलाइदटस के संग्रहर के रूप 
रें अतत रुखय राग्म हैं। सुग्राहय जीनरूप रें सकक्य रुखय 
ट्ांसकक्पशन कारक ईआरएफ एवं एरवाईबी पररवार के 
हैं एवं सहीष्रु जीनरूपी एनएसी एवं एरवाईबी पररवार 
के हैं जो सुग्राहय एवं सहीष्र ुके संभाव्य तंत् को सूधचत 
करत ेहैं।
•	 रूलयांककत ककए गए अरहर के 10 जीनरूपों रें, बीडीएन-
2, जीआरजी 276-1, जीआरजी 206, आरवीके 286 एवं 
एकेटी 8811 अधधक पदैावार देने वाले जीनरूप हैं। संकरर 
काय्मक्र रें सफल संकर आरवीके 274 x आशा, आरवीके 
286 x एकेटी 8811 एवं जीटी 101 x एकेटी 8811 थे। 
•	 उसत्थत तापरान (eT) एवं उसत्थत काब्मन डाई आक्साइड 
के संयोग (eT+eCO2) पर डीएचएर-117, डीएचएर-121, 
एनके-6240 एवं 900 एर गोलड जसेै चार रक्का संकरों 
से एफएटीई अध्ययनों ने ्पष्ट ककया कक डीएचएर-117 
एवं डीएचएर-121 रें उसत्थत तापरान (eT) ने एंथेमसस 
मससलकंग अतंराल को बढ़ाया एवं एनके-6240 एवं 900 
एर गोलड कक्रों रें कर ककया।  उसत्थत तापरान (eT) 
की तुलना रें रक्का के सभी जीनरूपों रें उसत्थत काब्मन 
डाई आक्साइड की उपस्थतत ने एंथेमसस मससलकंग अतंराल 
को कर ककया। बायोररॉस एवं पदैावार प्राचलों पर उसत्थत 
तापरान के प्रभाव को उसत्थत काब्मन डाई आक्साइड की 
उपस्थतत ने कर ककया एवं डीएचएर-117 रें अधधकतर 
सुधार दज्म ककया गया। 900 एर गोलड से पदैावार प्राचलों 
के मलए उसत्थत तापरान (eT) का प्रभाव न्यूनतर दज्म 
ककया गया जबकक डीएचएर-117 से उसत्थत काब्मन डाई 
आक्साइड का अधधकतर प्रभाव देखा गया।
•	 उडद जीनरूप एलबीजी-752 रें तनयंत्र के अतंग्मत 
अधधकतर प्रोटीन की रात्ा दज्म की गई। उसत्थत तापरान 
(eT) + उसत्थत काब्मन डाई आक्साइड की संयुक्त 
(eT+eCO2) पररस्थततयों के अतंग्मत जीनरूप टी-9 रे 
न्यूतर प्रोटीन की रात्ा दज्म की गई। तनयंत्र के अतंग्मत 
अरहर जीनरूप पीआरजी-176 रें अधधकतर काबबोहाइड्टे 
की रात्ा थी एवं उसत्थत तापरान (eT) के अतंग्मत 
न्यूनतर थी। 
•	 ्यूडोरोना पूटीडा पी7 (Pseudomonas putida P7) 
+ पेनीबैमसलस फेववएसपोरस बी30 (Paenibacillus 
favisporus B30) (सरं 1) एवं Pseudomonas putida 
P45 + Bacillus amyloliquefaciens B17 (संर 2) के 
बीज+रदृा प्रयोग से क्रश: बललोवाल सौंख्ी रें रक्का का 
एवं परभनी रें खरीफ जवार की अधधकतर अनाज पैदावार 
दज्म की गई। रबी जवार रें, संर-1 के बीज+रदृा प्रयोग से 
अधधकतर पदैावार दज्म की गई। रूंगफली की पदैावार पर 
संरों का प्रभाव रहत्वपूर्म नहीं था। 
•	 जवैवक, अजवैवक एवं सरेककत उत्पादन प्ररामलयों के 
अतंग्मत ववमभन्न फसलों रें ककए गए अध्ययन से यह 
्पष्ट हुआ कक अजवैवक एवं जवैवक प्रबंधन की तुलना रें 
सरेककत प्रबंधन के अतंग्मत सूरजरुखी के बीज की पैदावार 
क्रश: 17.8 एवं 18.9 प्रततशत अधधक था। जबकक, रूंग 
एवं अरहर के बीज के उत्पादन पर ववमभन्न उत्पादन 
प्ररामलयों का कोई खास प्रभाव नहीं पडा। 
•	 आधारभूत भववष्य की तुलना रें बहुत दरू के भववष्य रें 
होने वाले एस.मलटुरा की पीदढ़यों की संखया की वदृधध 
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का अनुरान लगाया गया। दरू भववष्य रें 5 से 22 
प्रततशत एवं तनकट भववष्य रें 4 से 9 प्रततशत सदहत चार 
आरसीपी पररदृश्यों रें पीदढ़यों की करी 5 से 26 प्रततशत 
थी। आरसीपी 8.5 पररदृश्य रें इसे ्पष्ट रूप से देखा जा 
सकता है।
•	 रूंगफली के पर्मसरूह रें नाइट्ोजन की ववववधता पर 
उसत्थत काब्मन डाई आक्साइड (eCO2) एवं तापरान के 
पर्पर प्रभाव ने बोवाई के 30 से 120 ददनों के बाद 
के संदभ्म की पररस्थतत (aCO2+28 डडग्री सेंटीगे्रड) की 
तुलना रें उसत्थत काब्मन डाई आक्साइड (eCO2) + उसत्थत 
तापरान (eTemp) (34 डडग्री सेंटीगे्रड) पर रहत्वपूर्म रूप 
से सारतयक ववववधता देखी गई। 
•	 आर पर ककए गए 10 वरषों के अध्ययन ने नरी के दबाव 
रें कक्रों की प्रततकक्या एवं पदैावार पर इसके प्रभाव 
को सूधचत ककया। अररूद, सीताफल, आर एवं साइट्स 
रें पोरकों के जवैवक और/अजवैवक स्ोतों से ववमभन्न 
जीवारुओ ंके रदृा संरोपर से जलदी लामलरा, पुष्पर एवं 
फलों का गुचछा जसैी रूपानुकृतत रटनाओं पर बायोएजेंटों 
का लाभकारी प्रभाव देखा गया। 
•	 रहाराष्ट् के पसश्चरी ववदभ्म क्षेत् के मलए भौगोमलक सूचना 
प्रराली सदहत हारग्रीव्स (Hargreave’s) पदधतत को 
उपयोग कर जलवायु पररवत्मन पररपे्रक्ष के अतंग्मत रुखय 
फसलों की मसचंाई आवश्यकता को तनधा्मररत ककया गया 
है। प्राक्कलनों के आधार पर, बुलदाना, अकोला एवं वशीर 
रें मसचंाई की आवश्यकता रें वदृधध का अनुरान लगाया 
गया जबकक, नागपुर, वधा्म एवं अररावती के एक भाग रें 
एवं यवतराल सजलों मसचंाई की आवश्यकता की करी का 
अनुरान लगाया गया। ववदभ्म रें अरहर, सोयाबीन, खरीफ 
जवार एवं चना की मसचंाई आवश्यकता रें रारूली वदृधध/
करी का अनुरान लगाया गया। अत: ववदभ्म रें जलवायु 
पररवत्मन के मलए जलवायु सरुत्थान अनुकूलन नीततयों 
के अतंग्मत उपयुक्त रदृाओ ंरें इन फसलों को उगाया जा 
सकता है। इसके अलावा, वर्म 2050 तक ववमभन्न उत्सज्मन 
पररदृयों रें भी इन्हें उगाया जा सकता है। रहाराष्ट् के 
पसश्चरी ववदभ्म क्षेत् के मलए एसडब्लूयूएटी ररॉडमलगं ने 
अधधकतर क्षते्ों रें अपवाह क्षरता रें वदृधध एवं अररावती 
एवं यवतराल सजलों के सीमरत क्षेत् रें अपवाह क्षरता रें 
करी को ्पष्ट ककया।  
•	 पररवतत्मत जलवायु पररदृश्यों के अतंग्मत, छत्तीसगढ़ के 
ब्तर पठार क्षेत् के 28 उप-सजलों रें अपवाह क्षरता रे 
करी एवं 5 उप-सजलों रें वदृधध का अनुरान लगाया गया 
है। इन उप-सजलों रें अधधकतर खरीफ एवं रबी फसलों के 
मलए भी मसचंाई की आवश्यकता रें वदृधध का अनुरान 
लगाया गया है। 
•	 जवार एवं लोत्बया प्रराली के अंतग्मत त्बना अवशरे प्रयोग 
की तुलना रें न्यूनतर कर्मर के अंतग्मत 6, 4 एवं 2 
टन प्रतत हेक्टेयर की दर से जवार की कडबी के प्रयोग 
के कारर लोत्बया की पदैावार रें क्रश: 48, 40 एवं 31 
प्रततशत की वदृधध हुई एवं सूक्षर जीवीय बायोररॉस काब्मन 
(एरबीसी) रें क्रश: 41.5, 25.3 एवं 13.2 प्रततशत की 
वदृधध हुई। अवशरे प्रयोग सदहत रदृा रें अस्थर काब्मन 
(एलसी) रें वदृधध क्रश: 59.1, 21.1 एवं 17.0 प्रततशत 
था।
•	 त्बना नरी संरक्षर की तुलना रें रक्का-अरहर रें ्थाई 
क्यारी या संरक्षर कंूड दवारा चौथे मसदधांत के रूप रे ् व-
्थाने नरी संरक्षर का एकीकरर एवं खरपतवार प्रबंधन 
से संरक्षर कृवर सफल रही एवं त्बना नरी संरक्षर प्रकक्या 
की तुलना रें रक्का-अरहर प्रराली रें अरहर का उन्नत 
बीज पदैावार क्रश: 20 और 15 प्रततशत था।   
•	 आठ वरषों के बाद रक्का के अतंग्मत वरा्म आधाररत 
एलफीसोल रदृा रें ववमभन्न बायोचर के अवमशष्ट प्रभाव 
से पता चला है कक रदृा का थोक रनत्व, अधधकतर जल 
धारर क्षरता, उपलब्ध नाइट्ोजन एवं पोटाश तथा रक्का 
पदैावार को देखत ेहुए अरंड, कपास एवं अरहर के डठंलों 
के बायोचरों की तुलना रें रक्का के बायोचरों का प्रयोग 
बेहतर था। 
•	 चरने वाली भेडों रें ग्रीष्र ताप दबाव के नकारात्रक प्रभावों 
से राहत पाने रें सेलेतनयर (0.2 मरली ग्रार) + ववटामरन 
ई (50 आईयू) की अततररक्त रात्ा उनकी सहज कक्या की 
रुक्त रूलक को कर कर एंटीऑसक्सडेंट क्षरता बढ़ाने रें 
रदद करता है।
कृतषि तवज्ान कें द् 
•	 वर्म 2018-19 के खरीफ एवं रबी के दौरान रंगा रेडडी 
सजला, तलेंगाना राजय रें कृवर ववज्ान कें द् दवारा अपनाए 
गए गांवों रें 16 प्रौदयोधगककयों (फसल कक्र, सरेककत 
फसल प्रबंधन, बागवानी, पशुपालन प्रबंधन) का रूलयांकन 
ककया गया। कृवर ववज्ान कें द् ने फसलों, ससब्जयों, फलों, 
पशुपालन, कृवर यांत्त्कीकरर, रदृा एवं जल संरक्षर एवं 
श्र रें करी जसेै ववमभन्न ववरयों रें 19 प्रौदयोधगककयों 
पर 297 अधग्रर प्रदश्मनों का आयोजन ककया। 1560 
अनुयायी ककसानों, कृवर रदहलाओ,ं ग्रारीरयुवाओ ंएवं क्षेत् 
्तरीय प्रसार अधधकाररयों के मलए उन्नत प्रौदयोधगककयो 
के ववमभन्न पहलुओ ं पर 51 आवश्यकता आधाररत एवं 
कौशलोन्रुख प्रमशक्षर काय्मक्रों का आयोजन ककया 
गया। प्रसार अधधकाररयों के मलए बागवानी रें उन्नत या 
नवोन्रेरी प्रौदयोधगककयों पर एक ददवसीय अमभववन्यास 
प्रमशक्षर का आयोजन ककया गया। रंगा रेडडी सजले के 
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फलगुटटा गांव रें उचच गुरवत्ता वाली उत्पादकता के 
मलए अचछछी कर्मर प्रकक्याओं से रजनीगंधा कक्र अक्म  
प्रजवल के तनष्पादन पर क्षेत्ीय ददवस का आयोजन ककया 
गया। पुष्प वजै्ातनकों, खुली खेती एवं डयेरी ककसान/
उदयमरयों के मलए कौशल ववकास प्रमशक्षर काय्मक्रों का 
आयोजन ककया गया। तलेंगाना सरकार की भूमर क्य 
योजना के अतंग्मत रंगा रेडडी सजले के अनुसूधचत जातत के 
ककसानों के मलए जीववकोपाज्मन गततववधधयों पर जोर देत े
हुए कृवर प्रौदयोधगककयों एवं संबदध क्षेत्ों पर प्रमशक्षर एवं 
जागरुकता काय्मक्र का आयोजन ककया गया।
•	 बीज हब पररयोजना के अतंग्मत, खरीफ 2018-19 के दौरान 
अरहर एवं कुलथी के बीजों का उत्पादन ककया गया। बीज 
उत्पादन प्रकक्या को टीएसएससीए, तलेंगाना सरकार दवारा 
पंजीकृ त ककया गया। अरहर के 160 सक्वंटल फांउडशेन 
एवं प्रराखरत बीज (पीआरजी-176) का उत्पादन, ककसानों 
के खेतों तथा अनुसंधान फार्म, भाकृअनुप-क्ीडा पर ककया 
गया। हयातनगर अनुसंधान फार्म, कृवर ववज्ान कें द् रें 
करीब 17 सक्वंटल कुलथी (सीआरएचजी-4 एवं क्ीडा-
18आर) बीज का उत्पादन ककया गया।
मानव संसाधन तवकास 
•	 वर्म के दौरान, पांच वजै्ातनकों ने प्रमशक्षर/प्रदश्मन हेतु 
ववदेशों का दौरा ककया। छ: वजै्ातनक, पांच तकनीकी 
अधधकारी एवं चार प्रशासनीक  एवं ववत्तीय वग्म के 
कर्मचाररयों ने देश रें ही आयोसजत ववमभन्न प्रमशक्षर 
काय्मक्रों रें भाग मलया। एक वजै्ातनक प्रतततनयुसक्त पर 
भारत के अन्य संगठन रें शामरल हुए। इसके साथ ही 
साथ एक अन्य वजै्ातनक ने अपनी पीएच.डी की उपाधध 
पूरी की। 
पुरस ्कार एवं मान ्यिाएं
•	 भाकृअनुप-क्ीडा के तईेस वैज्ातनकों ने पुर्कार, राष्ट्ीय 
अकादमरयों, व्यावसातयक सोसाइटी एवं अन्य सं्थानों से 
अध्येताववृति एवं रान्यताएं प्रापत की हैं। 
संपकषा  एवं सहयोग
•	 सं्थान नए/पुराने परधाररयों एवं संगठनों (राष्ट्ीय एवं 
अतंरा्मष्ट्ीय) से तनरंतर संपक्म  बनाए हुए है। इसके साथ 
ही साथ सं्थान ने अपने तकनीकी काय्मक्रों को और 
अधधक प्रभावी रूप से काया्मसन्वत ककया है तथा आपसी 
जानकारी का आदान-प्रदान करत ेहुए अपने पुराने संपकषों 
का नवीकरर ककया है और उन्हें रजबूती प्रदान की है। 
प्रकाशन
•	 सं्थान के वैज्ातनकों के कुल 85 अनुसंधान लेख 
अतंरा्मष्ट्ीय एवं राष्ट्ीय अमभजात की सरीक्षा पत्त्काओ ं
रें प्रकामशत हुए। सं्थान के वजै्ातनकों के दहदंी रें 3 एवं 
अगें्रजी रें 20 लेख ववमभन्न पु्तकों के अध्याय के रूप रें 
प्रकामशत हुए। इसके अततररक्त सं्थान प्रततवेदन, बुलेदटन, 
प्रमशक्षर रनैुअल, ब्ोशर सदहत कुल सैंतालीस प्रकाशन 
जारी ककए गए। सं्थान के वजै्ातनकों ने अनेक नीततगत 
लेख, बुलेदटन, लोकवप्रय लेख, समरेलनों रें प्र्ततुी एवं 
रेडडयो काय्मक्रों रें भाग मलया। इसके अलावा, वजै्ातनकों 
ने  साफटवेयर, वेबसाइट एवं डटेाबेसों का ववकास कर इन्हें 
सं्थान रें सुरक्क्षत ककया है।  
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Resource characterization
•	 Hayathnagar research farm received 430 mm 
rainfall during 2018 kharif season distributed in 
31 rainy days, which was 13% deficit against the 
normal of 492 mm. Within the season, three dry 
spells of 18, 14 and 12 days created moisture stress 
condition to the standing crops.
•	 Unreaped yield potentials in major rainfed crops 
and scope for bridging yield gaps - A decision 
support system (DSS) was updated with lentil 
and rapeseed & mustard. Validation checks were 
developed for nutrient use data of these crops and 
implemented. The updated DSS with 17 crops is 
hosted on ICAR-CRIDA website at http://www.
icar-crida.res.in:8129/.
•	 A field experiment with three cultivars of sorghum 
sown on three different dates was taken up to 
calibrate, validate and assess the projected impact 
of climate change on sorghum using DSSAT, 
Infocrop and APSIM crop simulation models. 
The calibration of APSIM model was performed 
and genetic coefficients for CSV-20, CSV-23 and 
CSV-27 were developed. Days to anthesis and days 
to maturity predicted by the model were very close 
to observed values. The APSIM model for sorghum 
is well calibrated for further use in climate change 
impact assessment.
•	 ICAR-CRIDA and Department of Agriculture 
Cooperation and Farmers Welfare along with 
state agricultural universities and KVKs undertook 
the responsibility of preparing contingency plans 
at district level to deal with weather related 
aberrations. Contingency plans have been prepared 
for 648 districts in the country and made available 
to all stakeholders through ICAR-CRIDA and 
DAC & FW and are also hosted on DAC and 
ICAR websites (http://agricoop.nic.in/acp.html; 
http://crida.in/). Interface meetings were held in 
Andhra Pradesh and Tamil Nadu before kharif 
2018 to sensitize the State Governments for 
operationalization of the contingency plans.
•	 Based on distribution of rainfall (at weekly interval) 
during kharif season, ground water recharge 
prospects are being assessed on district basis for 
advising possible rabi cropping pattern across 
India. About 267 districts had low to extremely low 
prospects for groundwater recharge, 273 districts 
seem to have medium prospects and 112 districts 
were normal across the country.
•	 Drought proofing action plans for 24 selected 
districts spread in three states, 16 in Karnataka 
and 4 each in Andhra Pradesh and Rajasthan 
were prepared and shared with the Department 
of Agriculture Cooperation and Farmers Welfare, 
MoAFW, GOI.
•	 In collaboration with International Water 
Management Institute (IWMI), drought is being 
monitored through earth observations during the 
kharif season and the same is getting validated 
through KVKs under NICRA-TDC programme.
•	 Observational repository was designed and developed 
by ICAR-CRIDA as one of the six repositories of 
KRISHI-Knowledge based Resources Information 
Systems Hub for Innovations in agriculture set 
up by Indian Council of Agricultural Research 
(ICAR). In the observational repository, weather 
data from 10 AWS stations was uploaded for data 
dissemination to stakeholders. Web applications 
were developed and hosted under observational 
database to upload the meteorological data from 
other ICAR units.
Rainwater management
•	 The integrated farming system module implemented 
in farmers’ field under the farm pond with cotton 
as a main crop in 2.5 acres, vegetable in 0.5 acre 
and ten small ruminants yielded a net income of 
Rs.78,690 with drought in the area as against rainfed 
farming (farmer’s practice) which yielded a net loss 
of Rs.35,000/ha during 2018-19. It was due to the 
management of dry spells by providing supplemental 
irrigations from farm pond of capacity of 600 m3. 
Executive Summary
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•	 The farm pond with solar powered sprinkler 
irrigation system for cultivating vegetables was 
standardised for the small farm holders in rainfed 
areas. A floating type submersible pump set was 
designed based on buoyancy principle to minimise 
the filtration requirement of the surface runoff 
collected in the farm pond and implemented 
successfully for pumping water into the micro 
irrigation system.
Crops and cropping systems
•	 CRIDA Tillering Maize (CRTM-2) having five 
effective tillers, filled cobs and normal maize seeds 
was developed by crossing a natural maize mutant 
(having tillers without cobs) with Teosinte (Zea 
mays ssp. luxurians) and maize (Zea mays ssp. mays) 
cultivars - African tall (fodder maize) and Harsha 
(composite). This tillering maize can be a source 
material for innovative concept of developing new 
tillering maize varieties with effective cobs, higher 
productivity and production of feed, fodder and 
food for animals, poultry and humans apart from 
industrial uses.
•	 A set of 17 selected maize genotypes were evaluated 
under well-watered and water stress conditions 
and seven maize genotypes (DTL2, SNJ2011-03, 
SNJ2011-37, SNJ2011-26, Z101-15 and Z32-
12) performed relatively better for yield and its 
attributes. 
•	 Mapping populations of maize viz., HKI 161/
SNJ 2011-26 evaluated for drought related traits, 
showed high variation and normal distribution 
pattern in their performance. 
•	 The horse gram genotypes viz., CRHG 3, CRHG 
19, CRHG 5, CRHG 22 and CRHG 10 performed 
better out of twenty-eight genotypes evaluated 
during kharif 2018. Variation was observed among 
horse gram varieties in relation to seed quality 
parameters like content of Fe, Zn, protein, ash, 
phytate, oxalate, trypsin inhibitor, total phenol, 
calcium, crude fiber and cooking quality attributes. 
•	 Among the 200 genotypes of cluster bean evaluated, 
the five best performing accessions for seed yield 
were IC 384847, IC 40743, IC 522565, IC 384778 
and IC 384835. 
•	 The strip intercropping of sorghum/bajra and 
pigeonpea at 4:4 ratio was sown successfully 
with tractor drawn CRIDA six row planter and 
compared with additive series of recommended 2:1 
intercropping system. During the deficit rainfall year, 
the cereal/millet component crop performed better. 
•	 The perennial fodder component of sorghum + 
pigeonpea/guinea grass and sorghum + pigeonpea/ 
hedge lucerne contributed significantly to the gross 
returns. Based on the four years data, sorghum+ 
pigeonpea/hedge lucerne is the best fodder based 
cropping system as it meets the dry matter, energy 
and protein requirement for growing more lambs.
•	 Effect of seed treatment/biofortification with PSB-
3 on absorption of essential minerals i.e., iron and 
zinc to the edible part of the crop showed that soil 
application of 100: 60: 40 kg/ha of NPK + PSB + 
50 kg/ha each of FeSO4 + ZnSO4 along with foliar 
application of 0.2% of FeSO4 + ZnSO4 recorded 
maximum iron content. The highest zinc content 
was observed with soil application of NPK + PSB 
+ ZnSO4.
•	 Multi spectral and satellite data from Sentinel was 
analyzed for assessing field damage by fall army 
worm (FAW) based on changes in NDVI values 
in the healthy and affected fields. The spectral 
reflectance was significantly different in visible 
and NIR regions for different grades of FAW 
infestations. A relationship was established between 
LAI-yield, NDVI-yield, infestation grade and yield 
using ground truth observations and also satellite 
data indicating that damage by FAW could be 
assessed using multispectral satellite data.
Soil and nutrient management
•	 Minimum tillage recorded 25% higher black gram 
yield compared to conventional tillage. Among 
the residue retention treatments, 100% residue 
retention of previous crop resulted in 58% higher 
black gram yield followed by 50% residue retention 
with 26% higher yield compared to conventional 
tillage with no residue. 
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•	 Minimum tillage recorded significantly higher 
labile and microbial biomass carbon contents in soil 
compared to conventional tillage. Residue retention 
also resulted in 4.6% and 5.6% higher labile carbon 
and 15.2% and 36.9% higher microbial biomass 
carbon respectively compared to no residue 
retention.
•	 In conservation agriculture and conventional 
tillage, integration of in-situ moisture conservation 
practices through conservation furrow or bed and 
furrow method recorded higher yield. Among the 
conservation treatments, permanent conservation 
furrow recorded higher yields. The soil based GHG 
(CO2, CH4 & N2O) emissions and fuel based CO2 
emissions were reduced by 20% in permanent bed 
and furrow and permanent conservation furrow as 
compared to every year conservation furrow and 
conventional tillage.
•	 Alternate year application of pigeonpea stalk biochar 
@ 6t/ha produced significantly higher pigeonpea 
seed yield compared to control. Incubation studies 
revealed that the soil organic carbon % (SOC) 
increased with the increase in the levels of biochar 
application. Pigeon pea stalk biochar @ 12 t/
ha recorded the highest SOC after 127 days of 
incubation. 
Livestock management
•	 Soil-plant-animal continuum analysis in animals 
of Telangana, Andhra Pradesh, Maharashtra, 
Karnataka and Tamil Nadu revealed overall Zn, Cu 
and Mg deficiency. Animals kept under intensive 
system of rearing achieved superior body weight 
and this system is more eco-friendly as compared 
to extensive and semi-intensive systems of rearing. 
Shelter having good ventilation and using locally 
available materials can reduce heat stress in 
drylands. Sprouted maize and silage have great 
potential to meet the feed requirement during lean 
season. Anti-oxidants supplementation (Vitamin 
E, Se & Zn) was found to contribute better adaptive 
capacity in sheep to heat stress. Use of health 
calendar and continuous monitoring of outbreaks 
can help in disease control. Diversification with 
livestock was able to improve livelihood options 
and profitability by 25-50% for the small and 
marginal farmers. 
Energy management
•	 A high clearance and track width enhanced 
platform and matching boom sprayer was 
developed to carry out effective crop protection 
operation using low horse power (18 HP) tractor. 
The newly developed sprayer enabled timely 
spraying operations with minimal plant damage in 
cotton even at 90 DAS and field capacity ranged 
from 1.7 to 2.0 ha hr-1.
•	 Performance evaluation and demonstration of 
developed variable width raised bed planter cum 
herbicide applicator done at farmers fields showed 
that there was an increase in soil moisture content 
by 18-22% over the conventional method even 5 
days after rainfall and the bed shape consistency 
was intact without much reduction in size. Also 25-
35% increase in yield of maize and pigeon pea crops 
was observed compared to the conventional flat bed 
sowing with CRIDA planter. 
Socio-Economic studies and Transfer of 
Technology
•	 Farmer FIRST programme (FFP) focussed on 
the development of existing farming systems 
where improved crop varieties, new horticultural 
techniques, animal based technologies, effective 
soil and water conservation modules have been 
integrated into local systems to increase productivity 
and income of farmers. Low cost gabion structures 
were constructed, micro irrigation and fertigation 
system for vegetable crops and portable rain gun 
system for field crops was installed and demonstrated 
in the village. 
•	 In FFP, good management practices resulted 
in increased yield of crops despite reduction in 
rainfall. Farmers have installed yellow sticky traps 
in marigold and other vegetable crops as follow 
up to farmer field school and exposure visits to 
progressive farmers’ plots. 
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•	 In FFP, animal health camp was organized and 
150 animals comprising sheep, goats and milch 
animals were administered with mineral mixture, 
deworming and other diagnosis in Devanoniguda 
and Tirumalapur villages. Thirty sheep of Nellore 
and Deccani indigenous breeds were integrated 
with cereal based cropping systems of six farmers 
in Gangupally village to enhance their livelihood 
security. Srinidhi birds of poultry were integrated 
into farms of 50 farmers to enhance their nutritional 
security. 
•	 Based on famers’ need, seven types of farm 
implements were identified and demonstrated 
during crop season to farmers in FFP. Small hand 
weeders were operated in farmers fields that help in 
reduction of drudgery and improve field capacity in 
black soils. Farmers suggested insertion of a plastic 
tyre that enables free mobility of tyre when run in 
black soils. There was good crop stand when pigeon 
pea crop was sown with 9 row planter. Agro advisory 
services were regularly provided to farmers of all the 
FFP villages. Information on pest management in 
cereal crops, vegetables and mango orchards have 
been shared through SMS covering 3000 farmers 
in kharif and rabi seasons.
•	 In the Mera Gaon Mera Garav programme, 
scientists of ICAR-CRIDA regularly participated 
and organized activities like general awareness 
building, conducting demonstrations, imparting 
training and providing SMS advisories to farmers 
and farming community. 
All India Coordinated Research Project for 
Dryland Agriculture
•	 During the year, the AICRPDA Network was 
expanded with revival of 3 voluntary centres at 
3 ICAR Institutes viz. IGFRI, Jhansi, CAZRI, 
Jodhpur and IISWC, Ballari centre and started a 
new voluntary centre at ARS, Adilabad, PJTSAU, 
Telangana. Rainfed integrated farming systems 
(RIFS) on-farm research was redesigned as a 
flagship programme in AICRPDA. 
•	 In semiarid vertisols at Raichur, ridges and 
furrow system of planting for in-situ rainwater 
conservation gave significantly higher seed cotton 
yield (2209 kg/ha) as compared to broad bed and 
furrows (1964 kg/ha) and flat bed system (1587 kg/
ha). In subhumid inceptisols at Munger, maize-rabi 
crops sown on raised beds gave significantly higher 
maize equivalent yield (9448 kg/ha), net returns 
(Rs. 113378/ha) and RWUE (12.88 kg/ha-mm) 
followed by ridge and furrow system (8914 kg/ha). 
•	 Efficient intercropping systems at various centres 
enhanced system productivity viz. at Rakh Dhiansar, 
maize + cowpea (1:1) with 26.0% yield increase 
over base crop; at Rajkot, cotton + sesame (1:1) with 
48.5%; at Parbhani, soybean + pigeonpea (4:2) with 
38.0%; at Akola, cotton + cowpea (1:1) with 75.2%; 
at Chianki, pigeonpea + okra intercropping system 
(1:1) with 124.5% over base crop.
All India Coordinated Research Project on 
Agrometeorology
•	 Rice- Experimental data of a common variety of Rice 
(Swarna) under different growing environments 
pooled over Jorhat, Mohanpur and Bhubaneswar of 
the same agroclimatic zone during kharif 2017 was 
analyzed in relation to phenophase-wise weather 
parameters. Each degree increase in maximum and 
minimum temperature caused 0.18 and 0.06 t ha-1 
yield reduction, respectively. 
•	 Soybean- Experimental data of Soybean ( JS-335) 
grown under different growing environments at 
Akola, Bijapur and Udaipur during kharif 2017 
were pooled and analyzed in relation to phenophase 
wise weather parameters. Soybean yield showed 
significant negative relationship (R2=0.81) with 
increase in maximum temperature (28.0-34.5°C) 
during pod formation to maturity stage. However, 
the response of yield to total rainfall (0.0-160.0 
mm) during the same period was significantly 
positive (R2=0.80). 
•	 Wheat-The experimental data of wheat variety 
HD 2967 grown at multiple locations viz., Chatha, 
Kanpur and Ludhiana during rabi 2017-18 was 
pooled. Maximum and minimum temperature 
during vegetative and reproductive stages was the 
critical weather parameters and stages showing 
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significant influence on grain yield. Unit increase 
in maximum and minimum temperature during 
vegetative stages enhanced the yield by 0.314 and 
0.299 t ha-1 respectively and during the reproductive 
period decreased the yield by 0.220 and 0.229 t ha-1 
respectively. 
•	 Chickpea– Analysis of pooled experimental data 
of chickpea ( JG-14) grown at Raipur, Ranchi and 
Jabalpur during rabi 2017-18 under various growing 
environments showed significant negative relation 
(R2=0.44) between yield and average minimum 
temperature. Yield decreased by 0.06 t ha-1 with 
each 1°C increase in minimum temperature in the 
range of 8.2-19.2°C during the pod formation to 
maturity stage.
NICRA Projects at CRIDA
•	 A district level analysis of vulnerability and risk 
of agriculture to climate change was completed 
following the IPCC’s framework provided in its 
Fifth Assessment Report. 
•	 Morpho-physiological evaluation of maize 
recombinant inbred lines (RIL) population revealed 
significant variation in the physiological and 
yield related traits such as relative water content, 
photosynthetic rate and yield. Cluster analysis 
of the recombinant inbred population based on 
morpho-physiological and yield related traits has 
identified 8 clusters.
•	 Genotyping of the maize parental lines namely, 
HKI161 and SNJ201126 was done using 300 
drought tolerance and yield related SSR markers, 
out of which 180 were polymorphic.
•	 Heat map of the significantly up regulated genes 
under well-watered  and water stress conditions of 
tolerant (SNJ201126) and susceptible (HKI161) 
genes of maize lines revealed the operation of 
signaling pathways, membrane transport and 
accumulation of osmolytes as the most important 
pathways operating in stress tolerance in the 
tolerant maize genotype. The major transcription 
factors activated in the susceptible genotype 
belonged to ERF and MYB families, and in the 
tolerant genotype, to  NAC and MYB families, 
indicating possible mechanisms of susceptibility 
and tolerance.
•	 Among the 10 pigeonpea genotypes evaluated, 
BDN-2, GRG 276-1, GRG 206, RVK 286 and 
AKT 8811 were high yielders. The successful crosses 
in the crossing programme were RVK 274 x Asha, 
RVK 286 x AKT 8811 and GT 101 x AKT 8811.
•	 FATE studies with four maize hybrids viz., DHM-
117, DHM-121, NK-6240 and 900M GOLD at 
elevated temperature (eT) and in combination with 
elevated CO2 (eT+eCO2) revealed that eT increased 
the anthesis silking interval (ASI) in DHM-117 
and DHM-121, and reduced it in NK-6240 and 
900M GOLD. The presence of eCO2 reduced the 
ASI in all maize genotypes as compared with eT. 
The presence of eCO2 reduced the impact of eT 
on biomass and yield parameters and the highest 
amelioration was recorded with DHM-117. The 
lowest impact of eT for yield parameters was 
recorded with 900M GOLD while highest impact 
of eCO2 was with DHM-117.
•	 The black gram genotype LBG-752 recorded the 
highest protein content (25.56%) under ambient 
control. The lowest protein content was observed 
in genotype T-9 under eT+eCO2 conditions. The 
carbohydrates content was highest in pigeonpea 
genotype PRG-176 under control and lowest under 
eT.
•	 The seed+soil application of Pseudomonas putida 
P7+Paenibacillus favisporus B30 (consortium 1) and 
Pseudomonas putida P45 + Bacillus amyloliquefaciens 
B17 (consortium 2) recorded highest grain yield in 
maize at Ballowal Saunkhri and in kharif sorghum 
at Parbhani, respectively. In rabi sorghum, seed+soil 
application of consortium 1 recorded highest yield. 
The influence of consortia on the yield of groundnut 
was not significant.
•	 The performance of different crops under organic, 
inorganic and integrated production systems showed 
that the seed yield of sunflower was 17.8 and 18.9% 
higher under integrated over inorganic and organic 
management respectively. However, there was no 
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significant effect of different production systems on 
seed yield of greengram and pigeonpea.
•	 Higher percent increase of the number of generations 
of S. litura was predicted to occur in very distant future 
over baseline followed by distant future (5 to 22%) 
and near future (4 to 9%) periods with reduction of 
generation time (5 to 26%) across four RCP scenarios 
and was apparent in RCP 8.5 scenario.
•	 Interactive effect of eCO2 and temperature on 
variation of nitrogen (N) in groundnut foliage 
showed significant temporal variation at eCO2 
+ eTemp (34°C) over reference condition 
(aCO2+28°C) from 30 to 120 days after sowing. 
•	 A ten year study on mango indicated varietal 
response to moisture stress and its impact on yield. 
Beneficial effects of bioagents on the phenological 
events like early flush, flowering and fruit set were 
observed with the soil inoculation of different 
microbes with organic and / or inorganic sources of 
nutrients in guava, custard apple, mango and citrus.
•	 Irrigation requirement of major crops under 
climate change scenarios was determined using 
Hargreave’s method coupled with GIS for Western 
Vidarbha zone of Maharashtra. Based on the 
estimates, an increase in irrigation requirement was 
predicted for Buldana, Akola and Washim whereas 
a decrease is predicted for Nagpur, Wardha and 
part of Amaravati and Yavatmal districts. A slight 
increase/decrease in the irrigation requirement of 
pigeon pea, soybean, kharif sorghum and chickpea 
is expected in Vidarbha. Hence, adoption of these 
crops in suitable soils could be one of the climate 
resilient adaptation strategies for climatic change at 
Vidarbha. Also, under different emission scenarios 
by 2050’s, SWAT modeling for Western Vidarbha 
zone of Maharashtra showed an increase in runoff 
potential for most of the regions and a decrease in 
limited regions of Amaravati and Yavatmal districts. 
•	 Under changing climatic scenarios (RCP 4.5), a 
decrease in the runoff potential is predicted for 28 
sub-districts and an increase for 5 sub-districts of 
Bastar plateau zone of Chhattisgarh. An increase in 
the irrigation requirement for majority of the kharif 
and rabi crops are also predicted for most of these 
sub-districts.
•	 The increase in cowpea yield due to application of 
sorghum stover @ 6, 4 and 2 t ha-1 under minimum 
tillage was 48%, 40% and 31% respectively and 
the increase in microbial biomass C (MBC) was 
41.5%, 25.3%, 13.2% respectively over no residue 
application under sorghum-cowpea system. The 
increase in the   labile C (LC) in the soil with 
the residue application was 59.1%, 21.1%, 17.0% 
respectively.
•	 Conservation agriculture with integration of in-situ 
moisture conservation and weed management as IV 
principle through permanent bed or conservation 
furrow and recorded 20 and 15% higher seed yields 
of pigeonpea respectively in maize-pigeonpea 
system, as compared to no moisture conservation 
practice.
•	 The residual influence of different biochars in 
rainfed Alfisols under maize after eight years 
revealed that the application of biochar of maize 
stalks was better than castor, cotton and pigeon 
pea stalk biochars with respect to soil bulk density, 
maximum water holding capacity, available N and 
K, and maize yield.
•	 Supplementation of selenium (0.2 mg) + Vitamin 
E (50 IU) by their innate action of free radical 
scavenging and enhancing antioxidant potential 
helped in mitigation of negative effects of summer 
heat stress in grazing lambs.
Krishi Vigyan Kendra
•	 Assessed 16 technologies (crop varieties, integrated 
crop management, horticulture, livestock 
management) in the KVK adopted villages in Ranga 
Reddy district, Telangana State during kharif and 
rabi, 2018-19. The KVK conducted 297 Frontline 
demonstrations (FLDs) on 19 technologies related 
to field crops, vegetables, fruit crops, livestock, 
farm mechanization, rainwater management and 
drudgery reduction. Organized 51 need based 
and skill oriented training programmes on various 
aspects of improved technologies to 1560 clientele 
farmers, farm women, rural youth and field level 
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extension workers. Organized one day orientation 
training on improved or innovative technologies 
in horticulture for extension officers, field day was 
conducted on performance of tube rose variety 
Arka Prajwal with good agricultural practices for 
high quality productivity at Phalgutta village of 
Ranga Reddy district, skill development trainings 
for floriculturists- open field cultivation and dairy 
farmer/ entrepreneur. Training and awareness 
programme was organized for scheduled caste 
farmers of Ranga Reddy district under Land 
purchase scheme (LPS) of Govt. of Telanagna on 
agricultural technologies and allied sectors with 
emphasis on livelihood activities.
•	 Under the seed hub project, during kharif 2018-19 
seed production of pigeon pea and horse gram was 
taken up. The seed production process was registered 
with TSSCA, Govt. of Telangana and pigeon pea 
foundation and certified seed (PRG-176) was 
produced and procured from farmers and research 
farm, ICAR-CRIDA. The seed was supplied 
to TSSDC and Department of agriculture and 
farmers. About 17 q of horse gram (CRHG-4 and 
CRIDA-18 R) seed was produced at Hayathnagar 
Research Farm, KVK. 
HRD
•	 During the year, five scientists attended trainings/ 
exposure visit outside the country. Six scientists, 
five technical and four administrative & finance 
personnel underwent training within India. One 
scientist went on deputation to other organization 
in India and one scientist completed Ph.D. 
Awards and Recognition
•	 Twenty three scientists of ICAR-CRIDA received 
awards, fellowships and recognition from national 
academies, professional societies and other 
institutions.
Linkages and Collaboration
•	 The Institute continued to explore new linkages 
and collaborations with stakeholders, Universities 
and organizations (national and international) 
while renewing and strengthening old ones for 
more effective implementation of its technical 
programme as well as cross-learning.
Publications
•	 A total of 85 research articles were published in 
international and national peer reviewed journals. 
Forty seven publications consisting of books, reports, 
bulletins, training manuals, brochures, including 3 
in Hindi, and 20 book chapters were published. The 
contributions of scientists also appeared in the form 
of a number of policy papers, bulletins, popular 
articles, presentations in conferences and radio 
programmes. Also, software, websites and databases 
are developed and maintained at ICAR-CRIDA.
Annual Report 2018-19 ICAR-CRIDA
xvi
Annual Report 2018-19ICAR-CRIDA
1
1. Introduction
Rainfed agriculture is predominant in arid,  semi-arid and 
sub-humid regions of the country. The geographic and 
demographic dimensions of rainfed agriculture warrant 
a continued priority to rainfed agriculture in general and 
rainfed agriculture research and extension in particular. 
The impending effects of climate change will further add 
the dimension of urgency to rainfed agriculture as the 
problems of poverty, hunger and resource degradation 
are likely to be exacerbated if appropriate measures 
are not initiated as about 81 per cent of rural poor in 
India is engaged in rainfed agriculture. Recognizing the 
importance of rainfed agriculture, the Indian Council 
of Agricultural Research launched the All India 
Coordinated Research Project for Dryland Agriculture 
(AICRPDA) in 1970 at Hyderabad with 23 centres 
spread across the country and presently operating in 
31 centres. The importance of weather and the science 
of Agrometeorology in agriculture were realized and 
on recommendation of National Commission on 
Agriculture, All India Coordinated Research Project 
on Agrometeorology (AICRPAM) was launched in 
1983 by ICAR at CRIDA, Hyderabad, to strengthen 
research in Agrometeorology with 10 centres across the 
country and presently have 25 centres. 
Realizing the enormity and complexity of rainfed 
agriculture, the Central Research Institute for Dryland 
Agriculture (CRIDA) was established at Hyderabad, 
on April 12, 1985 to provide leadership in basic and 
strategic research in dryland agriculture and to address 
the location specific problems in association with 
AICRPDA and AICRPAM centres. ICAR-CRIDA 
is a constituent organisation of Indian Council of 
Agricultural Research (ICAR) under Natural Resource 
Management Division, an autonomous body of Ministry 
of Agriculture and Farmers Welfare, Government of 
India. 
Mandate 
 To undertake basic and applied research for 
sustainable and climate resilient agriculture in 
rainfed areas
 To Co-ordinate network research for generating 
location-specific technologies in rainfed areas
 To serve as a centre for capacity enhancement in 
natural resource management in drylands 
Based on the work done under the National Project 
on Climate Change (NPCC), ICAR launched the 
National Innovations in Climate Resilient Agriculture 
(NICRA) in 2011 as network project which is being 
coordinated by CRIDA. The project has four major 
components viz., strategic research to address long 
term climate change, technology demonstration in 
farmers’ fields in the most vulnerable districts to cope 
with the current climate variability, competitive grant/ 
sponsored research component and capacity building of 
stakeholders at different levels. 
Major research programmes and areas of research 
Programme 
      No. Programmes Areas of Research
I Resource
characterization
Rainfall and soil characteristics, length of growing season, land 
capability-based potential and constraints, climatic analysis, crop 
weather modeling and geographic information system.
II Climate change vulnerability 
assessment and adaptation
To understand the nature of climate change and its impacts on rainfed 
agriculture. To evolve suitable adaptation and mitigation measures with 
special emphasis to small and marginal landholders.
III Rainwater management In situ moisture conservation, water harvesting and recycling, 
groundwater recharge studies, sustained management of surface and 
groundwater resources and efficient water-use strategies
IV Crops and cropping systems,  
dryland horticulture including 
integrated farming systems
Efficient crops and cropping systems, crop diversification for sustained 
water use and productivity, germplasm enhancement/evaluation and 
stress physiology, horticulture, integrated farming systems
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V Soil health and nutrient 
management
Soil physical condition management – tillage, crusting, drainage, soil 
fertility care, integrated and micro-nutrient management and supply 
systems (chemical fertilizers and natural nutrient sources including 
micro-organisms), sustenance of soil quality and sustainable agriculture
VI Land use diversification systems Efficient utilization of different categories of lands through capability-
based resource planning and generation of food, fodder and fuel, 
promotion of tree borne oilseeds for non-arable lands, horticulture and 
livestock based production system
VII Farm energy management with 
emphasis on small farm 
mechanization
Development of low-cost seeding and inter-cultural devices, solar and 
low lift pumps for lifting water from ponds
VIII Socio-economic
 aspects
Socio-economic and policy research studies, knowledge management, 
impact of research, constraints and feedback, transfer of technology
IX Training Training of primary and secondary stakeholders and use of modern 
tools like ICT
Infrastructure
ICAR-CRIDA has a 9000 m2 spacious building located 
at Santoshnagar in the eastern corner of Hyderabad 
city. The Institute has excellent laboratories, guest 
house, trainee hostels, conference halls, Dryland gallery, 
auditorium and two well laid out research farms. Over 
the years, the Institute has built modern facilities for 
conducting research, training and extension activities. 
A synoptic over-view of the facilities is provided below.
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Research Farms
Hayathnagar Research Farm (HRF) Gunegal Research Farm (GRF)
The Institute has two research farms viz., Hayathnagar 
Research Farm (HRF) of 280 ha at Hayathnagar and 
Gunegal Research Farm (GRF) of 80 ha at Gunegal and 
is about 15 and 45 km respectively from the main campus. 
The mean annual rainfall received at Hayathnagar is 
750 mm and that at Gunegal is 690 mm. The research 
farms have well equipped infrastructure and facilities 
for supporting field experiments and demonstrations 
including weather stations, maintenance workshop, 
tractors and farm equipments and fabrication facility 
for farm tools and implements.
Bio-resource centre: A bio-resource centre for 
production and sale of biological pesticides and bio-
fertilizers was set up at Hayathnagar Research Farm 
(HRF).
Farmers’ service laboratory: A research and farmer’s 
service laboratory was set up at HRF to cater to the 
analytical needs of experiments at HRF as well as of 
the farmers.
State of art Climate Research Facility
Plant Phenomics Facility: The Phenotyping Platform 
with automated non-destructive imaging based scan 
analysis of crop growth and development has been 
developed during XI plan to characterize genetic material 
with drought and other abiotic stress tolerances. This 
system consists of different imaging systems to collect 
data for quantitative studies of complex traits related 
to the growth, yield and adaptation to biotic or abiotic 
stress such as disease, insects, drought and salinity.
Plant Phenomics Facility
Climate Change Research Complex (CCRC): Free 
Air Temperature Elevation (FATE) facility, Carbon 
dioxide and Temperature Gradient Chamber (CTGC) 
facility, SCADA based rainfall simulation facility 
and Precision type lysimeters with open type climate 
chambers - the state of art facilities to conduct climate 
change impact studies on crops, pests and natural 
resources was established at HRF, CRIDA.
Free Air Temperature Elevation (FATE) facility: 
This research facility with elevated temperature 
conditions over ambient is intended to conduct 
controlled experiments with other manipulative 
parameters such as CO2 enrichment and moisture deficit 
stress on intact ecosystems under natural environmental 
conditions was established at HRF, CRIDA. 
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FATE facility
Carbon dioxide and Temperature Gradient Chamber 
(CTGC) facility: The facility was established for 
measuring the individual and interactive impacts of 
elevated CO2 and temperature on crops and pests. 
The elevated CO2 condition (550ppm) along with 
temperature gradient (+1 to 5°C) will facilitate to assess 
the combined effects. 
CTGC facility
SCADA based rainfall simulation facility and 
Precision type lysimeters with open type climate 
chambers: This system was established for assessing the 
climate change impact on resource losses.
SCADA based rainfall simulation and Precision type lysimeters
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A small scale solar powered micro-irrigation system was 
designed and installed for the demonstration and use of 
small farmers having <= 1 acre land under IFS module 
for growing vegetables under farm pond system. 
 
Solar powered micro-irrigation system
Open Top Chamber facility: Six Open Top Chambers 
were set up to assess the impact of elevated CO2 
concentration on crops and soils. 
OTC facility
Transgenic glasshouse and green house: A transgenic 
glasshouse conforming to containment standards for 
evaluating transgenic crops is available in the Institute. 
Apart from this, the Institute has a net house and 
climate controlled glasshouse for conducting pot culture 
experiments.
Laboratories: ICAR-CRIDA has 15 well-equipped 
laboratories to support multi-disciplinary research 
on natural resource management and crop sciences 
and are well equipped with state-of-the-art facilities. 
In addition, Central laboratory, Agrometeorology & 
Data bank, and GIS laboratories cater to the needs of 
research across the divisions. Dedicated laboratories for 
root studies and estimation of green house gases were 
added during XI plan.
Agro-forestry: Agro-forestry laboratory has facilities 
like soil and plant analysis, including fully automated 
nitrogen analysis system and equipment for estimation 
of GHGs.
Agrometeorology and databank: The Institute is 
the Coordinating centre for research and training in 
agro-meteorology since the VII Five Year Plan, and 
has built up excellent equipment support. The centre 
has automatic weather stations, line quantum sensors, 
Bowen’s ratio apparatus, spectro-radiometers and the 
relevant computer packages for processing historical 
weather data for agro-meteorological planning. State-
of-the-art facilities for quality checking, storing of the 
meteorological data of all the AICRPAM centres and 
other weather stations of the country are also available. 
It also maintains a website www.cropweatheroutlook.in 
in providing agro-meteorological information, current 
weather status and contingency crop plans to aid the 
rainfed farmers across the country.
Agro-met data bank 
Agronomy: The laboratory is equipped with all 
basic instruments for soil and plant analyses, neutron 
moisture probes and root length measurement systems. 
It supports research activities in crop husbandry and 
soil and water management.
Animal sciences: Animal science laboratory was 
established during X-plan for estimation of proximate 
principles, fibre fractions, in-vitro digestibility of feeds 
and fodders, in vitro gas production, deworming & 
vaccination of livestock, metabolic studies with small 
ruminants, clinical biochemistry parameters like serum, 
proteins, cholesterol, calcium, magnesium, albumin, etc. 
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Central laboratory: The Institute has a Central 
laboratory, which has state-of-the-art instruments, 
Inductivity Coupled Plasma (ICP) spectrometer, atomic 
absorption spectrophotometer, auto analyser, CNS 
analyzer, HPLC and TOC analyzer. This laboratory not 
only supports research at ICAR-CRIDA but also assists 
the entire research network on rainfed agriculture in the 
country and provides analytical services to institutions 
and individuals on payment.
Central laboratory
Entomology: The Entomology laboratory is equipped 
with modern facilities and equipments relating to insect 
rearing, bio-pesticide evaluation, testing of pesticides, 
studies on pest development and assessing the effect of 
climate change on insect life cycles.
GIS: The Geographical Information System (GIS) 
laboratory supports in-house digitization, mapping 
and analysis of watersheds, land use, land cover change 
analysis and mapping of soil erosion, drought incidence, 
and land degradation. The laboratory is also equipped 
with advanced software like ArcGIS (Ver.10.3.) with 
two add-on modules – ArcEngine and ArcPad, digital 
satellite data interpretation software - ERDAS Imagine 
(Ver.2015) with virtual and vector GIS add-on modules 
for analysis, Trimble DGPS, ASD Spectro radio meter 
and CropScan.
Horticulture: A laboratory has been established during 
X five year plan for analysis for soil, plant, fruit, leaf 
and other horticultural samples/ products. There is also 
a cool chamber for storage of fruits and vegetables and 
their value added products.
Hydrology: ICAR-CRIDA has established 
excellent infrastructure with GIS and GPS facilities 
for conducting hydrology experiments. Computer 
controlled rainfall simulator and large tilting flume have 
been installed, which are useful in conducting micro 
plot experiments under controlled conditions.
Microbiology: The laboratory is equipped with 
facilities to conduct research on agriculturally 
important micro-organisms including molecular 
characterization. Important equipments include phase 
contrast and stereo microscopes, gas chromatograph, 
vacuum concentrators, PCR and electrophoresis 
systems.
Plant molecular biology laboratory: The laboratory 
is well equipped with up-to-date facilities for carrying 
out research activities pertaining to molecular biology 
of abiotic stress tolerance in rainfed crops such as 
PCR machines, Gel documentation system, Gene gun, 
Southern, Western and Northern blotting for achieving 
their objectives. 
Plant molecular biology laboratory
Plant pathology: The laboratory is equipped with 
state-of-the-art facilities to pursue research in disease 
epidemiology in relation to weather, development of 
cost effective and eco-friendly disease management 
options, integrated disease management and plant 
growth promoting microbes.
Plant physiology: The laboratory has facilities to 
conduct research in stress physiology, plant nutrition, 
crop modeling and climate change. It is equipped 
with leaf area meter, UV-Visible spectrophotometer, 
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osmometer, pressure chamber for measuring water 
potential, cold centrifuges, plant canopy analyzer and 
portable photosynthesis analyzer.
Soil chemistry: The laboratory is equipped with 
instruments for estimating essential nutrients 
required for plant growth. It supports research 
activities on integrated nutrient management, soil 
quality assessment, organic matter dynamics, carbon 
sequestration, etc.
Soil physics: The laboratory, besides basic facilities, has 
instruments to measure physical properties of soil and 
special equipment such as particle size analyzer, modulus 
of rupture apparatus, time domain reflectometer, rainfall 
simulator, hysteresis apparatus, pressure plates and 
temperature data pads. The laboratory supports research 
and training in soil and water management and land 
degradation.
Agriculture Knowledge Management Unit: 
Agriculture Knowledge Management Unit (AKMU) 
successfully maintains IT infrastructure of CRIDA 
and its services such as web services, Internet and 
network security and its related services. It also 
renders need based in-house Software and Database 
development. ICAR-CRIDA successfully runs 
all Internet based service on National Knowledge 
Network (NKN) connectivity. ICAR-CRIDA has 4th 
to 7th generation desktops computers, Fujitsu GPU 
workstations, Dell servers and Tyan GPU server 
with 4 teraflops speed. All computes are connected 
to Centralized uninterrupted power supply (80 + 
80 KVA). Websites of ICAR-CRIDA, NICRA, 
AICRPDA and ISDA hosted at ICAR-CRIDA 
servers and updated regularly time to time.
Dryland Gallery: The Institute maintains a Dryland 
Gallery where the history of dryland research and 
research achievements are highlighted through charts, 
photographs and models. 
Dryland Gallery
Conference and training facilities: The Institute has 
three air-conditioned conference halls with a seating 
capacity of 30, 100 and 20, besides an auditorium for 
accommodating 250 persons.
Auditorium
Library: The institute has a central library with a 
collection of over 9319 books and 5809 back volumes 
of periodicals. It subscribes to 117 Indian and 10 
International Journals. The library extends online 
access of foreign journals through subscription of 
Agro-forestry Abstracts (CAB International). Under 
the National Agricultural Innovation Project (NAIP), 
ICAR established a Consortium for e-Resources in 
Agriculture (CeRA) to access 2000 plus scholarly peer 
reviewed e-journals from the most renowned publishers 
in the disciplines of agricultural and related sciences. 
Institute Technology Management Unit (ITMU): 
The ITMU acts as a repository of Intellectual Properties 
(IPs) of ICAR-CRIDA and facilitates all scientists 
in protecting and commercialization of their IPs. The 
ITMU plays a key role in drafting MoUs, MoAs, 
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technology licensing, filing of patents, copy rights and conducting awareness programs on IPR issues. It also liaises 
between institute and ICAR in fostering public-private partnerships for knowledge generation and dissemination 
in the field of rainfed farming for the ultimate benefit of both inventor and end-user.
Financial Statement for 2017-18 as on 31 March, 2018 (Rupees in lakhs)
CRIDA AICRPDA AICRPAM
Sanctioned Utilized Sanctioned Utilized Sanctioned Utilized
3693.10 3687.41 2630.79 2630.79 722.00 722.0
Staff Position as on 31 March, 2018
Staff
Positions
Sanctioned Filled
Scientific 65* 61
Technical 77 49
Administrative 48 27
Supporting 43 20
TOTAL 233 157
* Including Director
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2.1. Resource characterization
2.1.1. Weather conditions at Hayathnagar Research 
Farm
During 2018-19, summer rainfall in the months of 
April and May was excess by 160% (141 mm against 
the normal of 54 mm) (Table 2.1). An excess rainfall of 
28% (126 mm against normal of 98 mm) was received 
during June 2018, however, below normal rainfall was 
received in July (-26%), August (-8%) and September 
(-36%) months (Fig. 2.1).  The total rainfall during kharif 
season was 430 mm which was 13% deficit against the 
normal of 492 mm. The kharif rainfall was distributed 
in 31 rainy days. The months of June, July and August 
received 8 rainy days each whereas September 2018 
received 6 rainy days. Within the season, the dry spells 
of 18 days between 24 August to 18 September, 14 days 
between 19 July to 01 August and 12 days between 24 
June to 5 July has created moisture stress condition in 
the standing crops. Below normal rainfall was recorded 
during October (-97%) towards the end of the kharif 
season. The country as a whole received 804 mm 
rainfall, 9% less than the long period average (LPA) of 
887.5 mm. 
Table 2.1: Weekly meteorological parameters recorded at HRF during April 2018 to March 2019
Year Week Max T (°C) Min T (°C) RH 1 (%) RH 2 (%) Solar Radiation (MJ m-2 week-1) Rainfall (mm)
2018 14 36.1 22 79 31 155.9 76.9
2018 15 35.5 22.4 74 21 153.5 0.8
2018 16 37.3 25 75 24 149.9 0
2018 17 38.8 25.3 76 21 158.4 0
2018 18 38.6 25.1 82 27 159.5 58.3
2018 19 39.1 26.6 72 26 153.9 0
2018 20 38 26.2 70 28 150.1 4.5
2018 21 38.3 27.1 69 31 147 0
2018 22 37.4 26.7 74 37 140.6 25.8
2018 23 34.1 24.5 86 48 130.8 45.8
2018 24 33.3 25.5 80 50 123.5 12.6
2018 25 33.7 25.2 81 47 121.9 40.8
2018 26 31.8 24.9 77 52 118.7 1
2018 27 31.4 24.2 82 55 102.4 35.8
2018 28 27.1 23 94 77 84.1 49.8
2018 29 29.3 23.9 87 69 109.2 7.5
2018 30 30.8 24.4 82 56 113.7 0.5
2018 31 31.9 24 81 50 117.2 8.4
2018 32 29.6 23.5 88 61 94.9 78.6
2018 33 28.2 23.4 93 74 88 12.2
2018 34 28 22.9 92 72 118 29.6
2018 35 29.8 23.4 91 60 108.6 3.1
2018 36 30 23 87 56 109.2 1.8
2018 37 33 22.4 98 51 132.5 27.1
2. Research Achievements
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Year Week Max T (°C) Min T (°C) RH 1 (%) RH 2 (%) Solar Radiation (MJ m-2 week-1) Rainfall (mm)
2018 38 29.7 22.9 96 66 102.9 35.6
2018 39 31.7 22.3 100 62 119.8 14.6
2018 40 31.9 21.5 98 55 122.3 0
2018 41 32.5 21.4 85 40 123.7 0
2018 42 31.7 22.5 95 50 109.1 3.3
2018 43 32.4 19.4 85 33 125.9 0
2018 44 30.5 18.7 85 42 115.6 0.8
2018 45 31.9 18.9 94 42 119.1 0
2018 46 31.5 17.8 85 30 118.5 0
2018 47 30.3 18.7 95 46 107 0
2018 48 28.8 14.1 91 36 118.4 0
2018 49 28.2 19.2 97 58 90.6 0
2018 50 28 19 95 58 89.9 0
2018 51 24.1 16.2 96 63 83.6 0
2018 52 28.5 15.4 85 37 124.1 0
2019 1 27.8 14.2 80 28 112.1 0
2019 2 28.5 15.3 89 31 112.2 0
2019 3 29.2 15 83 31 118.2 0
2019 4 27.7 17.9 93 52 98.6 19.8
2019 5 26.9 14.4 94 44 116.9 0
2019 6 30 18.4 82 37 116.3 0
2019 7 31.3 19.6 91 38 120.1 0
2019 8 34.2 20.6 70 33 133.5 0
2019 9 33.1 20.4 89 38 132.5 0
2019 10 35 20.2 79 27 147.6 0
2019 11 36.4 20.6 68 21 156.5 0
2019 12 35.6 21.7 80 31 150.4 0
2019 13 37.8 23.3 66 21 134.2 0
  
Fig. 2.1: Monthly rainfall distribution and number of rainy days during April 2018 to March 2019
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2.1.2. Unreaped yield potentials of major rainfed 
crops
A decision support system (DSS) was developed 
for two more crops viz., lentil and rapeseed and 
mustard in ‘Unreaped yield potentials in major rainfed 
crops and scope for bridging yield gap’ programme 
(Fig. 2.2). Validation checks were developed for nutrient 
use data of these crops. Front end design of the DSS was 
improved and updated DSS with 17 crops was hosted 
on ICAR-CRIDA website, http://www.icar-crida.res.
in:8129/. 
Fig. 2.2: Screen shot of DSS 
2.1.3. Enabling decision makers in technology 
transfer in rainfed agriculture through mobile based 
applications (D&A/CA/45)
Innovative mechanisms for technology transfer are 
required to bring knowledge to farmers, extension 
workers and policy makers. ICT applications can 
foster dissemination of information on technologies 
developed at ICAR-CRIDA. A mobile app was 
developed by following mobile app development life 
cycle (MADLC). The mobile app for vulnerability 
of Indian agriculture to climate change is an android 
based app and is developed using Android Studio 
preview 3.4. On top of IntelliJ’s powerful code editor 
and developer tools, the database of the app has been 
designed using SQlite. In this app PHP script is used 
to fetch the data from the database and to encode data 
into JSON format. The app enables users to extract 
the information on the relative vulnerability as well as 
on various components and indicators for the districts 
of their choice and helpful in planning for adaptation 
intervention.
  
Fig. 2.3: Output of mobile app for vulnerability of Indian 
Agriculture to climate change
2.1.4. Trend analysis of dry spells during south west 
monsoon season across peninsular India 
Dry spells during southwest monsoon is a regular 
phenomenon due to the break monsoon conditions. 
The dry spells of larger durations leads to mid and 
terminal droughts in agriculture. The analysis of inter-
annual variability of dry spells (>7 days and >15 days) 
during southwest monsoon (SWM) season was carried 
out over 1440 stations distributed across the states 
of Maharashtra, Karnataka, Telangana and Andhra 
Pradesh (Fig. 2.4). The long term daily rainfall data 
for the period from 1985 to 2014 of these stations 
was collected by co-ordinated centres of All India 
Co-ordinated Research Project in Agrometeorology 
(AICRPAM). Man Kendall test was carried out to 
verify the trends of the number of dry spells (>7 and >15 
days) during SWM season for these locations and the 
spatial variability of the trends are analyzed. The trend 
analysis indicates significant increasing trend in the 
number of dry spells (>7 days) over the regions of central 
Maharashtra (major parts of Marathwada), whereas 
significant decreasing trend was noticed over some 
pockets of southwestern Maharashtra and northwestern 
Karnataka. However, significant decreasing trend was 
observed in the number of dry spells (>15 days) across 
few pockets in western/southwestern Maharashtra. 
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Fig. 2.4: Inter-annual variability of dry spells during southwest monsoon season 
2.1.5. Inter-comparison of DSSAT, InfoCrop and 
APSIM crop simulation models for climate change 
impact assessment in sorghum (AGMET/05)
To calibrate, validate and compare DSSAT, InfoCrop 
and APSIM crop simulation models for sorghum crop 
in rainfed conditions, a field experiment was initiated 
during 2016 at Gunegal Research Farm (GRF) in split-
plot design, with three date of sowings as main-plot 
treatment and the crop was sown during the current 
year on 07, 23 June and 08 July 2018 with three cultivars 
(CSV-20, 23 and 27) as sub-plot treatments in three 
replications. Field observations were taken and the 
minimum data set was developed for simulating the crop 
simulation models. Observations on crop phenology, 
periodic soil moisture, plant biomass, leaf area index etc 
were recorded. Weather data was collected from GRF 
agromet observatory. Highest grain yield was recorded 
by CSV-27 sown on 7th June, followed by CSV-20 
(Fig. 2.5). The yield reduced as sowing was delayed and 
the third date of sowing (8th July 2018) recorded the 
lowest yield. The calibration of APSIM was performed 
using field observations of crop sown during kharif 
2017 and genetic coefficients for CSV-20, 23 and 27 
were developed (Table 2.2). The results of calibration 
of APSIM sorghum model using generated genetic 
coefficients indicated that model predicted the days to 
anthesis and days to maturity are almost at par (Table 
2.3). Grain yields slightly under predicted in the case 
of CSV-20 cultivar.  However, the APSIM sorghum is 
well calibrated for further use in climate change impact 
assessment.
Fig. 2.5: Effect of date of sowings and cultivars on sorghum grain yield, kharif  2018
Table 2.2: Genetic coefficients generated for sorghum 
cultivars for APSIM model using field experimental 
data 
Cultivars
APSIM Sorghum Genetic Coefficients
1 2 3 4 5 6
CSV 20 230 720 130 50 2.99 0.01
CSV 23 190 710 100 40 2.95 0.015
CSV 27 270 680 100 40 2.95 0.01
No. Coefficient Description
1 tt_emer_to_endjuv Thermal time from seedling emergence to 
end of juvenile (°C)
2 tt_flower_to_ma-
turity
Thermal time accumulation from flowering 
to maturity (°C)
3 tt_flag_to_flower Thermal time accumulation from flag stage 
to flowering (°C)
4 t t _ f l o w e r _ t o _
start_grain
Thermal time from flowering to start of grain 
filling (°C)
5 Main_stem_coeff Coefficient of main stem
6 tpla_prod_coef Curvature coefficient for total plant leaf area
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Table 2.3: Results of calibration of APSIM Sorghum model using generated genetic coefficients for different 
sorghum cultivars 
Cultivars
Days to Anthesis Days to Maturity Grain yield (kg ha-1)
Observed Simulated RMSE Observed Simulated RMSE Observed Simulated RMSE
CSV 20 68 67 0.6 110 109 0.8 3006 2694 250
CSV 23 72 72 114 114 2471 2188
CSV 27 75 75 115 114 3011 2908
2.1.6. Updation of district agricultural contingency 
plans 
The district based agricultural contingency plans are 
prepared for 648 districts in the country (Fig. 2.6) and 
hosted on ICAR / DAC websites  (http://agricoop.nic.
in/acp.html, http://crida.in/) and circulated to all state 
agriculture departments.
Fig. 2.6: Operationalization of district agricultural 
contingency plans
The operationalization of district agricultural 
contingency plans requires extensive planning both 
at district and state level. Sensitization of State and 
district authorities to respond to various weather 
aberrations impacting the agriculture sector is an 
important activity. As part of systematic sensitisation 
exercise, the ICAR-CRIDA along with DAC&FW, 
MoAFW, GOI organised interface meetings with 
concerned line departments of the State Government 
before the commencement of kharif, 2014 in Patna 
(Bihar), Ahmedabad (Gujarat), Jaipur (Rajasthan) 
and Bengaluru (Karnataka). During May-June 
2018, following the forecast of India Meteorological 
Department and SASCOF (Fig. 2.7) state-wise 
interface meetings (a total of 2 states) were held with 
department of agriculture, other line departments, 
KVKs, SAUs, seed agencies and other stakeholders.
Fig.  2.7: SASCOF outlook for India - kharif 2018
Two state level interface meetings on ‘Enhancing 
preparedness for agricultural contingencies in Andhra 
Pradesh and Tamil Nadu’ were held during the year. 
Since the commencement of organization of interface 
and awareness meetings for operationalization of 
contingency plans, a total of 39 meetings were held 
across different states. Updation of contingency plans is 
also taken up with financial support from Department 
of Agriculture and Cooperation, MoA & FW for all 
districts.
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2.1.6.1. Groundwater recharge prospects
The qualitative estimation of groundwater recharge 
prospects due to rainfall was attempted by interpreting 
the rainfall received on a week to week basis for each 
district. If the scanty rainfall is received in more than 
65% of weeks or deficit rainfall is received are more 
than 80% of weeks on cumulative basis, the recharge 
possibility is considered to be extremely low (Table 2.4).
Rainfall data available from IMD (source: www.imd.
gov.in) during the 2018 monsoon was utilized for 
analysis. Based on the above criteria (Table 2.4), out of 
652 districts in the country, groundwater recharge due 
to monsoon rainfall was extremely low to very low in 
about 82 districts.
Table 2.4: Criteria for qualitative estimation of 
groundwater recharge prospects
% deficit 
rainfall weeks
% scanty 
rainfall weeks
Groundwater 
recharge prospects
80 65 Extremely low
70 50 Very Low
50 30 Low
30 10 Medium
10 0 Normal
About 267 districts (41% of total districts) had low 
to extremely low prospects for groundwater recharge. 
About 273 districts observed to have medium prospects 
for recharge. Prospects for groundwater recharge are 
normal in about 112 districts distributed across the 
country (Table 2.5). 
Interface meetings at (a) Andhra Pradesh and (b) Tamil Nadu on preparedness for agricultural contingencies during kharif 2018 
a
b
Table 2.5: Groundwater recharge prospects in various States and Union Territories of India (kharif 2018)
State / UT No. of districts Total districtsExtremely low Very Low Low Medium Normal
Andaman & Nicobar Island (UT) - - - 1 2 3
Andhra Pradesh 1 - 4 7 1 13
Arunachal Pradesh 6 - 4 2 1 13
Assam 2 7 4 6 6 25
Bihar 2 4 20 11 1 38
Chandigarh (UT) - - 1 1
Chhattisgarh - - 4 22 1 27
Dadar & Nagar Haveli (UT) - - 1 - - 1
Daman & Diu (UT) - - 1 - - 1
New Delhi - 1 4 3 - 8
Goa - - - - 2 2
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Gujarat 2 4 24 4 - 34
Haryana - 2 8 9 2 21
Himachal Pradesh 1 2 8 1 12
Jammu & Kashmir 1 3 6 9 19
Jharkhand 4 8 5 6 1 24
Karnataka 2 1 10 3 14 30
Kerala - - - 14 14
Lakshadweep (UT) - 1 - - - 1
Madhya Pradesh - - 10 40 1 51
Maharashtra - - 5 25 6 36
Manipur 1 1 1 1 4
Meghalaya 1 2 1 2 - 6
Mizoram - - - 2 2 4
Nagaland 1 - - 1 2 4
Odisha - 1 1 9 19 30
Pondicherry (UT) - - - 1 1 2
Punjab - 1 3 13 3 20
Rajasthan - - 15 16 2 33
Sikkim - - - 3 1 4
Tamil Nadu - 1 8 12 11 32
Telangana - - 6 24 1 31
Tripura - - 1 3 - 4
Uttar Pradesh 2 16 33 19 2 72
Uttarakhand - 1 3 9 - 13
West Bengal 2 3 4 5 5 19
Total 27 55 185 273 112 652
2.2. Rainwater management
2.2.1. Development and management of integrated 
water resources in different agro ecological regions of 
India [EF054 (CRP- Water)]
An integrated farming system module was implemented 
in the tribal farmer’s field of Petrallachenu village 
consecutively for 3rd year during 2018-19 having 3 
acres land with farm pond as a water source. The 
cropping system of farmer includes cotton in 2.5 acres 
and vegetables in 0.5 acre along with small ruminants 
(Fig. 2.8). The main crop cotton was sown on 16th July 
2018.  The seasonal rainfall from June to September 
was 113 mm which is 75% deviation from the normal 
rainfall of the area of 450 mm. However, the total rainfall 
during the crop growing period (29 to 45 SMW) was 
105 mm with long dry spells (Fig. 2.9). Due to the 
low rainfall and prolonged dry spell situation prevailed 
during the crop growing period, there was no runoff 
harvested into the farm pond. The pre monsoon rainfall 
of 42 mm during 18 to 20 SMW followed by high 
intensity rainfall of 22 mm generated 300 m3 and the 
farm pond was filled bringing water to the maximum 
level of the farm pond. 
Fig. 2.8: Integrated farming system (IFS) module
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In order to save the main crop from failure which had 
happened in the surrounding fields under the rainfed 
situations, the main crop cotton was given 20 mm of 
critical irrigation 2 times during vegetative stage in the 
long dry spell of more than a month (29 to 36 SMW). 
After meeting these two irrigations of the main crop of 
cotton, the balance of 100 m3 was used for cultivating 
tomato crop in 0.5 acre with 10 mm water at 10 days 
irrigation interval.  
Fig. 2.9: Rainfall distribution at Petrallachenu during kharif 
2018
Though the water requirement and the soil moisture 
was partially satisfied using deficit irrigation strategy 
with available water in farm pond, the yield levels of 
cotton was 8 q/ha as compared to rainfed of 3q/ha 
and of tomato was 2.86 t ha-1. The effective rainfall 
calculated for the two different crops during their 
growing period were 40 mm and 7 mm for cotton and 
tomato respectively. The water productivity of cotton 
was 1.23 kg m-3 as compared to rainfed of 0.75 kg m-3 
and 5.02 kg m-3 in tomato (Fig. 2.10). The cropping 
system water productivity was 1.86 kg m-3. 
Fig. 2.10: Water productivity of different crops in IFS module 
during 2018-19
The cost economic analysis for IFS modules with 
farm pond indicated that the maximum net benefits 
were obtained in the cotton based IFS module varying 
from Rs. 50,000 to 70,000/- for 3 acres land holding 
as compared to pulse based IFS with net benefits 
varying from Rs. 17,000 to Rs. 35,000/- for various cost 
considerations. In the rainfed system of mono cropping 
with sorghum and cotton in 3 acres land, the net benefits 
were found negative in the cotton and positive in case 
of sorghum with Rs. 12,000/-.
 
 Fig. 2.11 (a, b): Economic impact of different IFS module from 2016-17 to 2018-19
The advantage of having farm pond for dry spell 
management in the rainfed regions which can provide 
water to meet the 2 critical irrigations of main crop 
and 5 to 6 irrigations with 30 mm at weekly or 10 days 
interval for vegetables over 0.4 acres. Growing fodder 
in small area helped the farmer to feed the animals 
and the small ruminants. During 2018, with drought 
prevailing conditions, the net benefits are comparable 
with pulse based IFS system, though there was 75% 
deviation of seasonal rainfall from the normal of 450 
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mm as compared to 2016-17 with 46 per cent deviation 
(Fig. 2.11 a, b). Therefore, the farm pond technology is 
very effective and sustainable with crop diversification 
even with low rainfall.
2.2.2. Enhancing rainwater productivity under farm 
pond through solar powered micro irrigation system 
[EF054 (CRP- Water)]
A floating device for submersible pump set was designed 
based on the buoyancy principles. The silt suspension in 
the farm pond water was observed to be more due to the 
surface flowing runoff from the catchment of 8 acres. 
When submersible pump set was installed at bottom 
of the farm pond, there was problem of silt causing 
the blockage of the micro irrigation components like 
drip and sprinklers. To remove the suspended silt 
in the farm pond and pump the clear water with the 
settlement period of one week after the runoff stored 
in the structure, a floating device consisting of tube 
inflated with air of 17 kg cm-2 to take care of the total 
weight of the pump set and other brackets of 14 kg. 
The system was tested in the farm pond water floating 
over the surface and almost 90% of the water was very 
clear to operate the micro irrigation systems avoiding 
the filtration requirement. This can reduce the filtration 
expenditure of Rs. 10000-15000/- to a farmer with 
above floating device costing Rs. 1000/- only. The 
above system was used for running micro sprinklers in 
the experimental plot with tomato and chilli in 6 beds 
each of size 14 x 1 m. The water productivity of the 
above two crops with the floating device was 20.8 and 
9.46 kg m-3 respectively. This system can be effectively 
used for irrigating 1.0 acre for cultivating vegetables in 
integration with IFS modules for small farm holders 
under farm pond.
2.2.3. Drought monitoring, planning and 
management: Improving food security and resilience 
of the drought affected states in India 
A project is being implemented in collaboration with 
International Water Management Institute (IWMI), 
Sri Lanka for validation of South Asia drought 
monitoring system (IDSI) index for rainfed and 
irrigated agriculture for selected drought prone sub-
districts on developmental scale. The second objective 
is to evolve mechanism of linking spatial drought 
information with drought management planning on 
near real time basis at sub-district level and district level 
and to develop spatially distributed integrated drought 
mitigation plans including both supply, augmentation 
and demand management interventions as improved 
preparedness to drought proofing. 
Floating device for submersible pump set of farm pond
Tomato and chilli crops with micro sprinklers
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Fig. 2.12: Sites identif ied for monitoring crop  
conditions in farmers f ields
The third objective is to develop and recommend 
protocol for drought monitoring and mitigation with 
inbuilt contingency measures including capacity 
development. As part of the validating the product 
i.e. Integrated Drought Monitor Index (developed 
by IWMI) under Indian conditions, experimental 
sites are identified at Hyderabad (CRIDA Research 
farms), selected farmers’ fields NICRA-TDC operating 
centres in Kurnool, Anantapur, Aurangabad, Jalna  and 
Khammam districts (Fig. 2.12). 
Data on crop growth of dominant crops in the selected 
fields is being monitored along with rainfall information 
which would be verified with IDSI for identifying 
the drought impacted areas (Fig. 2.13). Progressive 
vegetative/crop growth changes during the same season 
were observed to identify the moisture stressed conditions 
in these districts. Assessment is being made to compare 
this product with IDSI for different selected districts.
Fig. 2.13: IDSI maps at weekly intervals for identifying the drought impacted areas
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2.2.4. Drought proofing action plans for selected 
districts in 3 states
The drought management division of Ministry of 
Agriculture and Farmers Welfare, Government of India 
made a new initiative to identify and implement suitable 
measures for agriculture and allied sectors with a view 
to withstand recurring droughts. As a pilot initiative, 24 
districts spread over Karnataka (16), Andhra Pradesh 
(4) and Rajasthan (4) were identified to develop drought 
proofing action plans (Fig. 2.14). 
Fig. 2.14: Districts selected for the drought proof ing plans
These 24 districts were identified based on declaration 
of drought by respective states considering frequency 
of droughts during last 15 years and the task has been 
entrusted to ICAR-CRIDA. Essentially the action 
plan identified suitable interventions after thorough 
assessment of resources (both internal and external) 
available vis a vis with prevailing farming systems. The 
scale of such study could be district/ block/ basin. In the 
present initiative, district is chosen as unit. However, 
considering large variability in rainfed regions, block/
taluq was taken as unit for planning purpose in the study 
to account for variability in available resources and make 
use of finer resolution of data available for planning 
purpose. Once the plans are developed at block/taluq 
level, they are being aggregated for each district. 
The prioritized interventions are grouped into 
three major themes such as crop based, watershed 
based and water management based. The crop based 
interventions are promotion of short duration drought 
resistant varieties and crop diversification by reducing 
area under high water consuming crops. Watershed 
based interventions are enhancing the capability of 
soils to store available rainfall efficiently through 
water conservation measures and promotion of new 
technologies for soil management. Similarly, water 
management based interventions are efficient use of 
available local surface water resources during kharif 
for critical irrigation purposes through additional 
infrastructure development, better use of ground 
water through improved application systems, making 
additional water available through canals from 
reservoirs through transfer of water from sub basins, 
making additional water available through canals from 
reservoirs through transfer of water through river 
linkages (i.e. from one basin to other basin), bridging 
the gap between potential created & utilized in surface 
water systems (i.e. for canals mainly) and bridging the 
gap between potential created & utilized in ground 
water systems. It was observed that in few districts, 
available water resources would be sufficient enough to 
meet irrigation requirement of all crops across seasons, 
if available improved water management options are 
implanted in the whole district on saturation basis. 
Fodder management strategies are also suggested for 
livestock during drought years based on availability and 
demand. 
2.3. Crops and cropping systems
2.3.1. Development of mapping population and 
genetic enhancement for drought tolerance in maize 
(CS/CP/29)
Development of mapping population for drought 
tolerance traits can play an important role in identifying 
quantitative trait loci (QTLs) linked to drought 
tolerance. This will in turn help to accelerate the genetic 
enhancement of drought tolerance in maize through 
marker assisted selection (MAS) breeding. A field 
experiment was conducted with a set of 17 selected 
maize genotypes in randomized complete block design 
with three replications during rabi season. The analysis 
of variance (ANOVA) revealed significant genotypic 
differences (p ≤ 0.05) for all traits except stomatal 
conductance under water stress condition. A total 
of 264 recombinant inbred lines (RILs) of mapping 
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population developed from two parents-HKI161 
(drought susceptible) and SNJ201126 (drought tolerant) 
and characterized for relative water content (RWC) were 
evaluated under well-watered and water stress conditions 
in a randomized block design with three replications. The 
performance of the genotypes was affected under water 
stress at different stages of crop growth cycle (Table 2.6). 
The genotypes viz., DTL2, SNJ2011-03, SNJ2011-37, 
SNJ2011-26, Z101-15, Z32-12 performed relatively 
better for yield and its attributes. 
Generation advancement of mapping population
Mapping population of maize viz. HKI 161/SNJ 
2011-26 was advanced to F8 generation through selfing 
of >264 single plant progenies. The phenotyping data 
for various mopho-physiological traits analyzed, which 
revealed the significant variation for most of the traits. 
The population showed high variability and normal 
distribution for some of these traits (Fig. 2.15).
Fig. 2.15: Frequency distribution of physiological traits and seed yield in RIL population of maize
                  CTD –Canopy Temperature Depression
Table 2.6: Morpho-physiological traits of maize genotypes evaluated under control (well- watered) and water 
stress conditions
Genotype Treatment SPAD NDVI CTD RWC PS SC TR LT PH CH
DTL4 Control 51.60 81.00 4.43 61.67 47.40 0.34 9.72 31.45 193.33 107.00Stress 46.67 70.00 5.17 64.00 33.13 0.22 4.67 28.13 145.67 72.33
DTL41 Control 56.37 80.67 4.73 68.03 47.67 0.60 10.82 30.23 229.67 136.33Stress 51.73 68.33 4.50 74.01 28.30 0.16 4.37 28.21 204.00 120.67
EC842583 Control 49.10 81.00 2.57 59.34 47.80 0.40 8.70 33.91 127.67 68.67Stress 43.43 73.67 2.20 57.70 34.90 0.07 3.06 25.82 133.33 63.33
EC842592 Control 51.90 70.33 3.30 72.52 42.10 0.12 6.65 37.90 144.00 79.67Stress 48.37 63.67 2.77 74.89 20.98 0.25 4.34 27.45 141.33 64.67
HKI161 Control 46.73 78.00 6.33 56.39 35.96 0.21 5.40 36.53 213.00 101.33Stress 41.90 70.33 2.77 57.96 45.13 0.42 7.88 31.07 190.67 102.67
HKI164D4 Control 53.47 79.00 8.43 63.82 47.68 0.36 8.06 27.98 188.33 95.33Stress 45.77 66.33 4.90 66.51 21.20 0.17 6.87 34.77 184.00 98.33
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HKI7660 Control 52.80 74.00 3.43 69.99 47.37 0.32 7.70 28.88 181.67 94.67Stress 48.80 62.67 3.17 76.68 33.59 0.18 5.71 29.77 149.67 68.67
NSJ189 Control 53.93 76.33 3.53 69.26 36.13 0.24 6.03 29.03 216.33 110.67Stress 45.80 67.67 2.37 66.57 49.18 0.35 6.03 29.25 179.67 98.00
NSJ221 Control 47.37 76.00 5.70 59.34 38.47 0.19 6.58 33.01 163.00 65.67Stress 44.87 58.00 3.90 75.72 31.98 0.17 2.53 28.93 154.00 64.33
PSRJ13086 Control 50.43 76.33 5.73 63.34 47.00 0.33 10.36 30.33 221.67 70.00Stress 47.93 59.67 2.17 79.60 21.13 0.12 2.32 28.68 153.67 68.67
PSRJ13099 Control 52.20 81.00 3.57 62.84 48.02 0.51 11.23 29.07 169.00 84.67Stress 45.60 68.00 7.13 63.24 21.45 0.05 1.56 28.69 144.00 66.00
PSRJ13154 Control 53.43 79.00 2.77 66.47 47.33 0.36 9.02 28.68 221.67 117.67Stress 48.90 61.33 3.77 78.41 10.61 0.24 6.99 30.15 177.00 70.33
RJR132 Control 50.93 76.00 4.60 64.98 48.17 0.03 6.98 68.03 97.33 40.33Stress 44.83 66.67 3.57 65.40 23.64 0.27 7.40 30.16 102.67 32.33
RJR385 Control 54.53 79.00 2.37 68.06 37.43 0.33 7.24 31.78 171.33 95.33Stress 43.30 69.33 3.27 60.60 37.40 0.27 4.37 25.38 150.67 77.67
SNJ201126 Control 52.87 78.67 2.50 66.12 48.20 0.33 7.48 28.60 150.67 91.00Stress 46.20 70.67 4.20 63.25 22.47 0.25 5.50 27.70 136.00 57.67
Z10115 Control 51.77 80.67 2.93 62.88 38.10 0.19 6.65 32.67 177.00 84.33Stress 43.43 69.00 2.67 61.50 13.94 0.05 1.79 30.04 138.67 61.00
Z965 Control 49.00 80.33 5.73 58.02 33.77 0.16 5.45 30.67 202.33 118.33Stress 45.00 63.67 3.43 69.07 13.17 0.25 5.54 27.75 164.00 63.00
SCMR-SPAD chlorophyll meter reading; NDVI-normalized difference vegetation index; CTD- canopy temperature depression (°C); RWC- relative 
water content (%); PS-photosynthetic rate (µmol CO2/m2/s); SC-stomatal conductance (cm/s); TR-transpiration rate (mmol H2O/m2/s); LT- leaf 
temperature (°C); PH-plant height (cm); CH- cob height (cm).
2.3.2. Genotypic variability for yield and nutritional 
quality attributes in horse gram under abiotic stresses 
(CS/CP/32)
Horse gram (Macrotyloma uniflorum L.) is a potential 
grain legume having better resilience to adapt harsh 
environmental conditions. It is important to understand 
the impacts of drought stress on the various nutritional 
quality parameters including micro elements and anti-
oxidative properties of cultivars grown under different 
level of abiotic stresses.  
During the kharif season of 2018, a field experiment was 
conducted with a set of 28 genotypes in randomized 
block design under rainfed condition, including six 
checks viz., CRIDA-18R, CRHG-4, CRHG-19, 
CRHG-22, AK-42 and VLG-15. The analysis of 
variance showed the significant variances among the 
genotypes for most of the traits studied, except for pod 
length, seeds per pod and hundred seed weight. The 
genotypes CRHG3 and CHRG5 performed better and 
were comparable to released variety CRHG19 (Table 
2.7).  There was a high variation of seed yield among 
the genotypes (Fig. 2.16).
Fig. 2.16: Evaluation of horse gram genotypes - kharif  2018
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Table 2.7: Means of seed yield and yield attributes in high yielding horse gram germplasm
Sl. No. Genotypes DH DM PH BR PN PL Seed/ Pod HSW FY SY 
1 CRHG1 58.67 89.67 69.60 8.40 44.20 6.00 6.67 3.24 1750.92cdefg 517.59def
2 CRHG2 59.00 88.67 62.60 7.73 61.60 6.00 6.33 3.16 1261.11n 553.24cde
3 CRHG3 45.33 75.67 61.53 7.53 62.80 6.67 6.33 3.20 1747.68cdefg 713.89a
5 CRHG5 58.00 89.00 68.10 7.33 43.13 6.33 6.33 3.14 1234.26n 615.74bc
6 CRHG6 61.00 89.00 62.57 8.07 57.33 6.33 6.33 3.21 1529.16jkl 562.49cd
7 CRHG7 55.00 85.00 66.33 7.47 54.00 5.67 6.67 3.38 1832.87bcd 511.57defg
8 CRHG8 60.00 90.00 63.93 7.90 42.00 6.33 6.33 3.21 1634.72ghij 444.44hijkl
9 CRHG9 58.00 87.67 64.07 7.53 42.80 5.67 6.00 3.12 2034.72a 516.20def
10 CRHG10 56.33 85.67 59.87 7.47 51.00 5.33 6.00 3.23 1423.15lm 584.26c
11 CRHG11 55.00 86.67 65.13 9.07 36.60 6.00 6.00 3.43 1172.22no 466.20fghijk
12 CRHG12 58.00 89.00 65.00 8.20 42.87 6.67 6.00 3.22 1575.46hijk 429.63ijkl
13 CRHG13 59.00 88.33 66.93 7.27 66.67 5.67 6.00 3.00 1057.87o 442.13hijkl
14 CRHG14 57.33 88.33 67.53 8.80 58.87 6.33 6.67 3.48 1713.43defg 431.01ijkl
15 CRHG15 59.00 87.33 67.53 8.60 37.67 6.33 6.67 3.32 1672.22efghi 472.22fghij
16 CRHG16 59.67 89.33 63.27 9.07 35.27 5.67 5.67 3.32 1869.44bc 488.42efghi
17 CRHG17 60.00 88.67 64.93 8.03 27.20 6.67 7.33 3.27 1292.59mn 472.22fghij
18 CRHG18 60.00 90.33 58.87 9.20 38.33 5.67 5.67 3.29 1550.00ijkl 388.89l
19 CRHG20 59.33 88.67 65.67 7.80 54.67 6.33 6.33 3.45 1712.04defgh 407.40jkl
20 CRHG21 58.33 89.00 65.40 8.27 35.73 6.33 6.33 3.25 1480.093kl 421.29jkl
21 CRHG23 59.67 89.00 60.80 8.53 35.40 5.33 6.33 3.17 1736.11cdefg 434.26hijkl
22 CRHG24 56.33 84.67 64.13 7.27 32.00 6.67 6.33 3.09 1645.83fghij 500.01defgh
23 CRHG25 58.00 87.00 65.27 7.53 54.67 5.67 6.33 3.11 1641.66fghij 404.16kl
C1 CRIDA18R 59.00 89.00 68.67 7.53 64.33 6.00 6.00 3.14 1892.59b 469.90fghijk
C2 CRHG4 60.00 89.00 61.00 7.33 62.00 6.00 5.67 3.21 1785.18bcde 446.76ghijkl
C3 CRHG19 50.33 84.00 63.67 7.27 52.87 5.33 6.00 3.07 1774.54bcdef 659.72ab
C4 CRHG22 57.67 85.33 63.47 7.87 39.00 6.33 6.33 3.46 1795.37bcde 590.27c
C5 VLG15 54.67 82.67 57.20 6.80 33.67 6.33 6.33 2.87 817.59p 268.51m
C6 AK42 43.00 72.33 42.73 6.80 32.67 6.33 6.33 3.93 469.90q 310.18m
 
 
 
 
Mean 56.98 86.75 63.42 7.88 46.40 6.07 6.26 3.24 1539.38 482.95
CV 2.89 1.53 6.33 5.02 8.98 11.67 11.24 0.06 5.45 8.38
SE 0.95 0.76 2.31 0.23 2.40 0.41 0.40 3.16 48.43 23.4
CD (5%) 2.70 2.17 6.57 0.64 6.82 1.16 1.15 0.16 132.34 66.32
DH-days to 50% flowering; DM-days to maturity; PH-plant height (cm); BR- No. of branches; PL-pod length (cm); PN-pod number/pl; SP-seeds 
per pod; HSW- hundred seed weight (g), FY- fodder yield (kg/ha), SY- seed yield (kg/ha).
2.3.3. Genetic improvement of arid legumes for 
dryland agriculture (CS/CP/27)
Due to uncertain rainfall and delayed monsoon, 
the arid legumes such as cluster bean and horse 
gram can be alternate remunerative crops with low 
cost technology in semi arid tracts of India. The 
cluster bean germplasm accessions were evaluated in 
augmented design. The data on days to 50% flowering, 
plant height, number of branches, number of clusters, 
number of pods, pod length, seeds per pod and seed 
yield was recorded on 200 genotypes. Due to severe 
infestation of powdery mildew and grain mold in all 
the genotypes, the seed yield recorded was very low. 
Among the 200 cluster bean genotypes, plant height 
ranged from 24 (IC 522575) to 123.6 cm (IC 116706) 
with an average of 73.23 cm. Many genotypes were 
single stemmed and maximum number of branches 
per plant observed was 12 in the genotype IC 522401 
with a mean of 5.38. Number of clusters per plant 
ranged from 4 (IC 522545) to 90 (IC 522536) with 
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a mean of 20.05. Number of pods per plant ranged 
from 3 (IC 522498) to 236 (IC 522565) with a mean 
of 43.16. Pod length ranged from 3.5 (IC 522457) to 
8 cm (IC 522411) with an average pod length of 5.74 
cm. Seeds per pod ranged from 4 (IC 522457) to 10 
(IC 522536) with a mean of 6.88. Seed yield was very 
low in many entries and highest yield was recorded 
in the genotype IC 522475 (40 g).  All the genotypes 
were found susceptible to powdery mildew.
Initial varietal trial (IVT) consisting of 10 horse gram 
entries including two released varieties of CRIDA as 
check (CRHG-19 and 22) and two test entries from 
CRIDA (CRHG-29 and 30) were evaluated at HRF. 
Days to 50% flowering ranged from 35 (VLG-47) to 
45 days (BSP 18-1 & CRHG-30) with an average 
of 41 days; days to maturity from 72 (VLG-15) to 
78 days (CRHG-19) with a mean of 75 days; plant 
height from 35.4 (BSP 18-1) to 74.67 cm (CRHG-
30) with mean value of 54.94 cm; number of branches 
per plant from 5.53 (VLG-15) to 7.47 (CRHG-19) 
with a mean of 6.54; number of pods per plant from 
35 (VLG-47) to 83.67 (BSP 18-2) with an average of 
61.2; number of seeds per pod from 3.77 (VLG-15) to 
6.67 (BSP 18-2 and CRHG-30) with a mean value of 
6.03; pod length from 5 (VLG-15) to 6.67 cm (BSP 
18-2, CRHG -29 and CRHG-30) with an average of 
5.9 cm; 100 seed weight from 2.67 (BSP 18-2) to 3.77 
g (VLG-15) with an average of 3.34 g. Fodder yield 
ranged from 747 (VLG-47) to 2617 kg ha-1 (CRHG-
29) with an average of 1734 kg ha-1 and seed yield 
from 423 (VLG-47) to 1065 kg ha-1 (CRHG -29) 
with an average of 763 kg ha-1. The results revealed 
that CRHG-29 (1065 kg ha-1) was the high yielder 
followed by CRHG-19 (993 kg ha-1), CRHG-30 (992 
kg ha-1), BSP 18-2 (977 kg ha-1) and CRHG-22 (966 
kg ha-1).
2.3.4. Potential of cropping systems as a climate 
resilient adaptive strategy for managing drought in 
rainfed agriculture: Strip cropping (CS/CP/34)
During 2018-19 an experiment on the  comparative 
study of mechanized sowing of sorghum/pearl millet + 
pigeonpea strip cropping (4:4) with 2:1 intercropping 
accommodating either relay or sequence cropping in 
place of harvested medium duration cereal/millet crop 
with the extra rain events during the post monsoon 
period was carried. The scanty rainfall situation during 
June 2018 resulted in poor sorghum population, hence 
as a contingent measure pearl millet crop was sown in 
mid July. Though a relay crop of horse gram was sown 
during September (received rainfall of 393 mm), using 
a modified raker with three teeth, the crop performance 
was not good. A sequence horse gram crop was also 
sown by the end of October with 25 mm rainfall. 
However, no rain events after sowing resulted in low 
dry matter yield.
The strip intercropping of sorghum/pearl millet and 
pigeonpea @ 4:4 ratio was sown successfully with 
the tractor drawn CRIDA six row planter and it was 
compared with the additive series of recommended 
2:1 intercropping system. Both the crops yielded in 
the range of 2-10 q ha-1 (Fig. 2.17). Both the systems 
performed equally due to deficit rainfall conditions. 
It was observed that, during the deficit rainfall year, 
the cereal/millet component crop performed better, as 
pearl millet yielded 5-10 q ha-1 as compared to the yield 
of pigeonpea (2-3 q ha-1). As a part of mechanization, 
reaper cum binder was tested for harvesting of pearl 
millet, which will be refined. Further, both relay 
intercropping of horse gram and sequence cropping 
of horse gram performed poorly due to deficit rainfall 
conditions during October-December 2018.
Fig.  2.17:  Pigeonpea equivalent grain yields of crops and 
cropping systems during 2018-19
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Mechanization of sowing operations for (a) 4:4 strip intercropping and (b) 2:1 recommended intercropping
2.3.5. Development of fodder based cropping system 
to improve livelihood security in rainfed areas (CS/
CP/30)
One of the possible ways of increasing the fodder 
productivity/availability in rainfed areas is through the 
inclusion of fodder crops in the existing cropping systems 
without comprising the productivity of grain/cash crops. 
A field experiment was initiated during 2015 to study the 
production potential of fodder based cropping system in 
rainfed system and also to quantify the associated benefits 
of fodder based cropping systems on soil health, erosion 
losses, pest and disease dynamics, etc. 
Sorghum + pigeonpea/hedge lucerne system (CS 2)
The treatments were: CS 1- sorghum/annual fodders 
(fodder cluster bean – fodder cowpea – fodder horse 
gram grown in succession on the same piece of land), 
CS 2- sorghum + pigeonpea/hedge lucerne, CS 3- 
sorghum + pigeonpea/guinea grass, CS 4 - castor/ hedge 
lucerne, CS 5- castor/guinea grass, CS 6- sole sorghum, 
and CS 7- sole pigeon pea. Perennial fodder species 
(hedge lucerne and guinea grass) were planted in 2015. 
Since the outputs from each system are different, they 
were compared on the basis of gross returns computed 
using prevailing market prices in case of fodders and 
minimum support prices in case of grain/seed. 
The highest gross returns of Rs. 82, 648/ha were 
obtained with sorghum + pigeonpea/ guinea grass (CS 
3), followed by sorghum + pigeonpea/ hedge lucerne 
(CS 2- Rs. 80,453/ha). In both these systems, the 
perennial fodder component contributed significantly 
to the gross returns. Based on the four years data, 
considering the fodder biomass, crude protein and 
metabolizable energy available from one hectare area of 
each system, sorghum + pigeonpea/hedge lucerne (CS 
2) is the best fodder based cropping system as it meets 
the dry matter, energy and protein requirement of more 
growing lambs for longer period of time.
2.3.6. Biofortification for improved nutritional 
traits in selective dryland crops grown under rainfed 
conditions (CS/FN/01)
In order to deliver improved nutrition within a food-
based system, it is necessary to increase the nutritional 
value of the food. Severe nutrient deficiencies can be 
eliminated through nutrient dense crops in developing 
countries. One of the ways to achieve this is through a 
natural method i.e., biofortification of food crops. It is 
important to biofortify essential minerals to the edible 
part without compromising on plant growth and yield 
parameters.
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A field experiment was carried out with ten treatments 
viz., NPK-T1, NPK + PSB-T2, N-T3, NPK + FeSO4-T4, 
NPK + ZnSO4 -T5, NPK + FeSO4 + ZnSO4 (soil 
application with PSB) -T6, NPK + FeSO4 -T7, NPK + 
ZnSO4 -T8,  NPK + FeSO4 + ZnSO4 (foliar application 
with PSB) -T9, NPK + FeSO4 + ZnSO4 (soil application) 
+ FeSO4 + ZnSO4 (one foliar spray with PSB)-T10. 
Sorghum (var. CSV-23) seeds were biofortified/
treated with PSB-3 at the time of sowing, to study the 
absorption of essential minerals i.e., iron and zinc from 
soil to the edible part of the crop. 
Fig. 2.18: Effect of different treatments on (a) ash (b) Fe and  Zn content of sorghum seed
Significantly highest ash content (3.33%) of sorghum 
seed was observed in the T3, (Fig. 2.18a).  The treatment 
T10 recorded maximum iron content of 4.04% and the 
highest zinc content of 1.65% was observed in the 
treatment T5 (Fig. 2.18b). Effect of seed treatment/
biofortification with PSB-3 on absorption of essential 
minerals i.e., iron and zinc to the edible part of the crop 
showed that soil application of 100: 60: 40 kg/ha of NPK 
+ PSB + 50 kg/ha each of FeSO4 + ZnSO4 along with 
foliar application of 0.2% of FeSO4 + ZnSO4 recorded 
maximum iron content. The highest zinc content was 
observed with soil application of NPK + PSB + ZnSO4.
2.3.7. Chlorophyll fluorescence induction kinetics 
and photosystem II dynamics in Pearl millet 
(Pennisetum glaucum L.) under water deficit and heat 
stress (CS/CP/31)
To understand the mechanism of action of abiotic 
stress, phenotyping of individual quantitative 
physiological parameters viz., photochemisty, growth 
and development, biomass and yield can help to 
unravel more complex stress tolerant traits. Chlorophyll 
fluorescence measurement is one of the important 
tools to study stress in plants. Two sets of pot culture 
experiments were carried out to study the chlorophyll 
fluorescence induction kinetics under water deficit and 
heat stress with two pearl millet genotypes obtained 
from ICRISAT- ICMH356 and 86M86. Both water 
deficit and heat stress decreased the photosynthetic 
efficiency and capacity, driven by a loss in the 
connectivity between PSII antennae, reaction centre 
(RC) closure net rate and density increased, improving 
the energy fluxes entering the PS II, in spite of the 
high amounts of energy dissipated and the loss of PS II 
antennae connectivity. OJIP chlorophyll a fluorescence 
kinetics showed significant difference between the 
treatments (Fig. 2.19).
Fig. 2.19: OJIP chlorophyll a fluorescence kinetics in pearl 
millet under various treatments
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The difference in temperature of the treated plants 
as photographed in infra red camera shows distinct 
difference in temperature between treatments. 
Performance index on absorption basis, incorporating 
the steps of antenna, reaction centre and electron 
transport parameters were lower than control in water 
deficit treatment followed by heat stress.
Infrared image of pearl millet under control, water stress + 
heat, water stress and heat (left to right)
2.3.7. Physiological characterization of tillering 
genotypes of maize for rainfed conditions (CS/
CP/40)
A natural mutant of maize with tillers was first identified 
in Hayathnagar Research Farm of CRIDA, Hyderabad 
during 1990s. It had ineffective tillers (tillers without 
cobs). To improve the number of effective tillers it was 
crossed with Teosinte. The progeny of mutant and 
Teosinte was crossed with African tall to improve tiller 
height. The above crossing with Teosinte and African 
tall, using them as male parent was done in alternate 
seasons. After 4 years of above crossing these were again 
crossed with normal maize (composite- Harsha) to attain 
the effective cob size as well as normal maize seed.
 
Teosinte and tillering maize-CRTM-2 plants
This was followed by recurrent selection, back cross 
breeding, selfing, half sib, full sib followed by pedigree 
breeding method and selection in each season to identify 
plants with desirable characteristics of higher number 
of tillers, tillers with effective cobs and normal maize 
type seed. CRTM-2 developed by above procedure had 
five effective tillers, filled cobs and normal maize seeds.
The unique characters of CRTM-2, tillering maize 
developed at CRIDA are presented in Table 2.8 along 
with checks/parents viz; Teosinte, maize variety African 
tall and Harsha for the years 2016, 2017 and 2018 kharif 
and 2016 rabi. Six SSR primers were employed for 
understanding the similarity between CRTM-2 and its 
parents. The dendrogram showed that CRTM-2 (MS) 
formed cluster with Teosinte (ZL), African tall (AT) 
and Harsha (H) indicating that, these are the parents 
which introgressed in the development of CRTM-2 
(Fig. 2.20). This tillering maize can be source material 
for innovative concept of developing new tillering maize 
varieties with effective cobs and higher productivity and 
production of feed, fodder and food for animals, poultry 
and humans apart from industrial uses.
 Fig. 2.20: PCR amplif ication prof ile and dendrogram based on SSR of checks/parents (Teosinte, African tall and Harsha) and CRTM-2
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Table 2.8: Number of tillers, height, number of leaves and number of filled cobs of main plant and tillers in 
CRTM-2, Teosinte, Harsha and African tall-2016 kharif and rabi 2017 and kharif  2018 
CRTM-2 Plant height (cm) No. of leaves No. of filled cobs
Main stem / 
Tiller
2016 
K
2016 
R
2017 
K
2018 
K
Mean 2016 
K
2016 
R
2017 
K
2018 
K
Mean 2016 
K
2016 
R
2017 
K
2018 
K
Mean
Main stem 247 233 257 262 249.8 10 12 12 11 11.3 6 5 5 7 5.8
Tiller 1 217 231 241 248 234.4 10 10 11 11 10.5 4 3 8 5 5.0
Tiller 2 187 206 225 223 208.5 10 10 11 10 10.3 3 3 7 7 5.0
Tiller 3 180 175 210 215 196.8 10 10 11 10 10.3 3 5 3 3 3.5
Tiller 4 125 168 200 198 172.8 10 10 10 10 10.0 3 3 5 4 3.8
Tiller 5 109 155 192 190 161.5 10 10 9 10 9.8 1 2 4 4 2.8
Total 1065 1168 1325 1336 1223.5 60 62 64 62 62.0 20 21 32 30 25.8
Checks/ parents
Teosinte
Main stem 185 192 195 202 193.5 8 8 8 8 8.0 22 20 21 24 21.8
Tiller 1 180 187 190 197 188.5 8 8 8 8 8.0 7 7 7 7 7.0
Tiller 2 175 189 190 192 186.5 8 8 8 8 8.0 7 7 7 7 7.0
Tiller 3 169 181 180 186 179.0 8 7 8 8 7.8 7 7 7 7 7.0
Tiller 4 152 159 165 175 162.8 7 7 7 8 7.3 6 6 6 6 6.0
Tiller 5 143 146 142 157 147.0 7 7 7 8 7.3 6 6 6 6 6.0
Total 1004 1054 1062 1109 1057.3 46 45 46 48 46.3 55 53 54 57 54.8
African tall 233 243 255 270 250.3 15.5 15.5 14 14.8 15.0 1 1 1 1.2 1.1
Harsha 175 176.5 197.8 230 194.8 11 11 13.3 12.2 11.9 1.2 1.3 1.3 1 1.2
% increase/ decrease of CRTM-2 over
Teosinte 6.1 10.8 24.8 20.5 15.5 30.4 37.8 39.1 29.2 34.1 -63.6 -60.4 -40.7 -47.4 -53.0
African tall 357.1 380.7 419.6 294.8 388.0 287.1 300.0 357.1 318.9 315.8 1900 2000 3100 2400 2350
Harsha 508.6 561.8 569.9 480.9 530.3 445.5 416.7 424.6 408.2 423.7 1567 1515 2362 2900 2086
2.3.8. Hyper spectral remote sensing for crop 
condition assessment in dryland crops (EF058) 
(DST)
Remote sensing of powdery mildew disease damage 
in greengram 
Differential disease infestation of powdery mildew was 
observed in Gungal Research Farm during September – 
October, 2018. The disease plants were classified into 4 
grades (healthy, low, medium, severe) based on the visible 
symptoms. Spectral reflectance from disease plants was 
recorded using ASD FieldSpec 3 Hi-Res radiometer 
(350-2500 nm range). Spectral on reference panel was 
used to collect white reference scans every 15 minutes 
to adjust sensitivity of the instrument to changing 
illumination conditions in the field. All the spectral 
reflectance measurements were made between 1200 and 
1430 hours. The reflectance spectra showed significant 
difference in visible and NIR region (Fig. 2.21).
Derivative analysis of the reflectance spectra revealed five 
sensitive bands in this region. ANOVA of yield between 
different severity grades of powdery mildew diseased 
plants showed significant differences. This study showed 
possibility of assessing powdery mildew disease severity 
and yield loss using remote sensing technique. 
Powdery mildew disease severity on greengram  
(a-healthy to d-severe)
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Fig. 2.21: Green gram powdery mildew disease (a) spectral 
reflectance and (b) sensitive bands 
Remote sensing of Fall Army Worm (FAW) damage 
using space-borne satellite data 
Field surveys during rabi, 2018 revealed severe damage 
by Fall Army Worm in six villages in four mandals of 
Kurnool district, Andhra Pradesh. The major crops 
damaged were sorghum and maize. Defoliation due to 
FAW was up to 60% in the affected fields. Extensive 
ground truthing was done during the survey collecting 
data on extent of damage, leaf area, biomass and 
ground truth locations of each affected field using 
GPS. Observations were recorded from 47 fields. Yield 
data was also recorded from the affected fields in the 
subsequent visits. A multi spectral satellite data from 
sentinel was procured for two dates (26th October & 
15th November, 2018) and analyzed for assessing field 
damage by FAW based on changes in NDVI values in 
the healthy and affected fields. The spectral reflectance 
was significantly different in visible and NIR regions 
for different grades of FAW infestations (Fig. 2.22). 
A relationship was established between LAI-yield, 
NDVI-yield, infestation grade and yield using ground 
truth observations and also satellite data (Fig. 2.23). 
The results indicated that the damage by FAW could 
be assessed using multispectral satellite data. 
Recording spectral reflectance of FAW damage in maize and 
sorghum f ields
Fig. 2.22: Spectral reflectance of 
FAW damage in maize and sorghum
Fig. 2.23: Relationship between leaf area damage by FAW 
with yield
Detection of iron deficiency in groundnut using 
satellite data
During field surveys in Shayampet mandal of 
Warangal district of  Telangana State, severe chlorosis 
in groundnut in several fields was recorded. The 
symptoms were identified due to iron deficiency in the 
soil (Fig. 2.24a).  Ground truth data was collected from 
15 affected fields and the satellite data from Sentinel-2 
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acquired on 10th April, 2018 was analyzed. Supervised 
classification of the satellite data using spectral profile 
collected during ground truth estimated severe iron 
deficiency in 42.82 ha, 1.6 ha as moderate deficiency 
(Fig. 2.24b). The classification accuracy was 84.33% 
and Kappa coefficient was 0.73. 
Fig. 2.24a: Spectral reflectance of iron def iciency symptoms in 
groundnut
Fig. 2.24b: Classif ied image of groundnut iron def iciency 
affected f ields in Warangal district
2.3.9. Crop Pest Surveillance and Advisory project 
(CROPSAP) in Maharashtra (EF046) (CROPSAP)
District level weather data was collected from different 
sources (IMD, Maharain) on daily basis for the year 
2018-19. Prepared Isoline GIS maps for maximum 
and minimum temperatures and interpolation maps 
of RH, rainfall and moisture adequacy index (MAI) 
superimposed with pest data on soybean, cotton, 
rice, red gram and chickpea. Weekly GIS maps were 
prepared and shared with Govt. of Maharashtra officials 
for facilitating pest control advisory. These maps were 
also uploaded into crop-pest DSS website of CRIDA. 
Spatial distribution of maximum temperature and pink 
bollworm infestation in cotton during 2018
2.3.10. Collection and evaluation of tamarind, 
Tamarindus Indica L. germplasm from rainfed areas 
of Deccan and Bastar plateau (CS/Horti/44)
Systematic evaluation of 20 year old 40 accessions 
of tamarind in the field at HRF was carried out for 
flowering, yield, and fruit characteristics. Among 40 
accessions, only 33 accessions flowered and yielded. 
Flowering was observed from May and extended up to 
September. 
Field view of the tamarind experiment at HRF
Good flowering was observed in accessions like 
Vellore-29, Red, KRMR, SMG-3, BDM-3 and 
Hasnur-5. In accessions like NTI-86, NTI -14, NTI- 42, 
NTI-60 and SMG-3, flowering was high and fruit set was 
very low. There was a staggered flowering in accessions 
like Hasnur-3, PKM-1and NTI-85. Average of 10 pod 
weight was highest in Vantoor (20.4 g) followed by NTI-
75 (19.9 g), SLM-32 (18.8 g) and lowest in Hasnur-3 
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(8.5 g) and Red (8.5 g). As per standard descriptors for 
tamarind, shape of the pod was slightly curved to deeply 
curved whereas pod colour was light brown to brown and 
size of the pod was medium to very big. 
The dry pulp content of the fruit was highest in 
Vantoor- 3 (10.45 g) followed by PKM-R (9.2 g), 
NTI-75 (8.9 g) and lowest in the NTI-42 followed by 
NTI-39 (3.3 g). Fiber content per pod was very high in 
Sweet (1.3 g) followed by SLM-132 (1.0 g) and N-85 
(0.9 g). However, the lowest was observed in accessions 
like Hasnur-3 (0.20 g) followed by Red (0.22 g) which 
is a desirable trait in commercial point of view (Table 
2.9). Total highest observed yield was in recorded 
in Red (34.45 kg/plant). The per cent tamarind pod 
damage ranged from 0 to 62.33% and seed damage 
ranged from 0 to 52.67% due to fruit borer infestation. 
Based on pod and seed damage, accessions such as Red, 
Sweet, Hasnur-3 and PKM-1 were highly susceptible 
with more than 45% infestation.  Accessions such 
as SMG-4, SMG-3, NZB (S), Vantoor, Vellore-29, 
NTI-14, NTI-56 and NTI-75 are free from fruit borer 
infestation. 
Table 2.9: Performance of tamarind accessions in field gene bank at HRF
Acc. No. Pod Shape Pod colour Pod Size Avg. pod wt. (g)
Breadth of 
pod (cm)
Seed wt. 
(g)
Pulp wt.
 (g)
Shell wt.
(g)
Fiber wt.
(g)
1. RED Slightly Curved Brown Medium 8.50 5.60 2.43 3.67 2.33 0.22
2. N-85 Moderately Curved Brown Big 13.00 6.15 9.60 4.30 3.40 0.90
3. NTI-85 Deeply Curved Brown Very Big 14.18 6.22 4.00 5.94 3.24 0.45
4. Local Slightly Curved Brown Very Big 13.70 6.05 3.80 6.10 2.50 0.45
5. PKM-1 Moderately Curved Brown Medium 9.90 6.50 2.70 4.00 2.15 0.30
6. SMG-4 Slightly Curved Brown Medium 12.57 6.20 3.30 5.77 2.77 0.40
7. NZB(S) Slightly Curved Brown Big 14.40 6.25 4.40 5.80 2.85 0.50
8. SLM-132 Slightly Curved Brown Big 18.82 6.82 5.60 7.50 4.20 1.00
9. NTI-60 Deeply Curved Brown Big 16.35 6.40 6.30 4.20 4.00 0.50
10. NTI-84 Slightly Curved Light Brown Medium 10.80 5.50 3.70 3.30 2.80 0.50
11. KRMR Moderately Curved Brown Medium 9.90 6.10 2.90 4.60 2.10 0.40
12. Vantoor Slightly Curved Brown Very big 20.35 8.45 5.30 10.45 3.70 0.60
13. NTI-75 Slightly Curved Brown Big 19.90 7.30 5.20 8.90 4.70 0.80
14. NTI-56 Slightly Curved Brown Very Big 15.50 5.90 4.00 7.30 3.50 0.40
15. Vellore-2 Slightly Curved Brown Big 11.06 7.13 3.30 4.40 2.80 0.20
16. Vellore-29 Slightly Curved Brown Big 9.70 8.10 3.10 3.70 2.20 0.30
17. 263 Slightly Curved Brown Very Big 13.30 6.20 4.60 5.30 2.80 0.30
18. SMG-3 Moderately Curved Light Brown Big 13.03 6.70 3.95 5.10 3.50 0.37
19. NIT-42 Slightly Curved Light Brown Big 11.60 5.60 3.90 3.80 2.60 0.60
20. PKM (R) Slightly Curved Light brown Big 17.50 7.60 4.10 9.20 3.50 0.50
21. CMK-7 Deeply Curved Brown Big 14.80 6.70 3.70 6.00 3.50 0.30
22. CMK-5 Moderately Curved Brown Big 12.65 11.20 3.50 4.95 3.45 0.30
23. Hasnur -3 Deeply Curved Brown big 8.45 7.47 2.70 3.30 2.00 0.20
24. NTI-14 Deeply Curved Light Brown Medium 13.20 6.30 4.40 5.00 2.60 0.70
25. Pratistan Slightly Curved Brown Big 14.95 6.50 4.30 6.00 3.70 0.70
26. NTI-86 Slightly Curved Light Brown Big 16.40 7.60 4.30 6.10 2.80 0.40
27. Sweet Slightly curved Light Brown Big 14.80 6.80 3.80 5.70 2.80 1.30
28. Urigam Slightly Curved Light Brown Big 11.00 7.20 2.80 4.55 2.80 0.40
29. BDM-3 Moderately Curved Light Brown Medium 10.67 5.43 3.03 4.27 2.63 0.43
30. NTI-39 Slightly Curved Light Brown Medium 9.70 5.40 2.50 3.30 3.10 0.40
31. NTI-42 Moderately Curved Brown Big 9.70 5.90 3.00 2.60 2.20 0.30
32. UT-164 Moderately Curved Brown Big 10.30 5.80 3.60 3.50 2.40 0.20
33. Hasnur -5 Slightly Curved Brown Big 19.60 6.50 4.40 9.40 3.00 0.50
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2.4. Soil and nutrient management
2.4.1. Conservation tillage farming strategies and 
crop residue management for soil health improvement 
and higher crop productivity in sorghum-black gram 
system in rainfed Alfisol (RM/LU/13)
A long term experiment was initiated during 2013 to 
improve organic matter and overall quality of soils in 
semi-arid tropical Alfisol by adopting restorative soil 
management practices. The experiment was laid out in 
a split-plot design with sorghum-black gram system 
with two tillage practices: conventional tillage (CT) 
and minimum tillage (MT) and three residue retention 
treatments  viz., no residue application (S0), residue by 
cutting  the crop at 35 cm height (1/3rd height) (S1), 
retaining the residue by cutting the crop at 60 cm height 
(S2) in case of  sorghum; for black gram crop, the residue 
retention treatments were as follows: no residue (S0), 
50% of the residue retention (S1) (clearing of  residue 
from alternate rows), 100% retention (S2). During the 
current year, black gram (PU31) was the test crop in 
rotation. In the current year, black gram yield varied 
from 212 to 412 kg ha-1 across the treatments. Minimum 
tillage recorded (342 kg ha-1) significantly higher yield 
(25%) compared to conventional tillage (273 kg ha-1). 
Among the residue retention treatments, cutting at 60 
cm height (S2) recorded significantly higher black gram 
yield of 379.28 kg ha-1 (58%) over control. 
 
General view of black gram crop grown under conservation 
agriculture (tillage and residue retention) 
After 6 years of experimentation, labile carbon (LC) 
and microbial biomass carbon (MBC) in the soil varied 
from 321.90 to 386.21 mg kg-1 and 127.98 to 190.03 
mg kg-1 respectively across the treatment combinations 
(Table 2.10). Despite, non significant influence, 
minimum tillage recorded relatively higher labile 
carbon and microbial biomass carbon contents (4.68 
and 8.73% respectively) compared to conventional 
tillage. Tillage levels did not significantly influence the 
SOC content at 0-7.5 cm soil depth as compared to 
7.5-15 and 15-30 cm soil depth. However, the extent 
of SOC at this depth in minimum and conventional 
tillage was to the extent of 4.68 and 4.53 g kg-1 (Fig. 
2.25). Also, minimum tillage recorded 34.4% and 5.63% 
higher earthworm castings at 60 and 80 DAS compared 
to conventional tillage.
Table 2.10: Long term effect of conservation tillage and 
sorghum residue retention on LC and MBC (mg kg-1)
Tillage Residue LC         mg kg-1
MBC
mg kg-1
Minimum 
tillage 
S0: No residue 
application
333.32 134.19
S1: Cutting at 35 cm 
height (1/3rd height)
356.86 156.81
S2: Cutting at 60 cm 
height
386.21 190.03
Conventional 
tillage
S0: No residue 
application
321.90 127.98
S1: Cutting at 35 cm 
height (1/3 rd height)
340.86 145.31
S2: Cutting at 60 cm 
height
365.50 169.10
CD (0.05)
Tillage (T) NS NS
Residues (R) 13.73 24.52
T x R NS NS
Fig. 2.25: Long term effect of conservation tillage and residue 
retention on soil organic carbon 
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Among the residue levels, on an average, S1 and S2 
residue retention treatments significantly increased the 
labile carbon content of 6.48% and 14.7% respectively 
and MBC of 15.24% and 36.98% respectively, as 
compared to no residue retention (Table 2.10). The 
higher level of residue retention (S2: 60 cm cutting 
height) maintained significantly higher amount 
of SOC (4.96 g kg-1) (P=0.05) followed by lower 
level of residue retention (S1: 30 cm cutting height) 
(4.59 g kg-1) and control (S0: No residue retention) 
(4.30 g kg-1) (Fig. 2.25). Residue retention treatments 
significantly influenced the earthworm castings. The 
S2 and S1 residue levels recorded 75.3% and 30.58% 
and 54.14% and 26.17% higher earthworm castings as 
compared to no residue retention at 60 and 80 DAS, 
respectively. During the current year, the carbon input 
contribution through black gram crop residue retention 
under MT (122.64 kg ha-1) was higher compared to 
CT (108.71 kg ha-1). When averaged over tillage, S2 
(159.74 kg ha-1) residue level resulted in higher carbon 
contribution compared to S1 (71.61 kg ha-1).  
2.4.2. Effect of biochar amendment on soil properties 
and growth of crops
A long-term experiment was initiated during 2010 with 
pigeon pea (PRG-158) as test crop at Hayathnagar 
Research Farm to investigate the effect of different 
types of biochar (castor, cotton, pigeon pea residues), 
rates of application (3 and 6 t ha-1) and frequencies 
of applications (every year and alternate year) on soil 
quality and crop performance. The treatments were 
control, recommended dose of fertilizer (RDF) (20:50:0 
N:P2O5:K2O kg ha-1), RDF + every year biochar @ 3 t 
ha-1 for each of the 3 types of biochar, RDF + every year 
biochar @ 6 t ha-1 for each of the 3 types of biochar, 
RDF + alternate year biochar @ 3 t ha-1 for each of 
the 3 types of biochar, RDF + alternate year biochar 
@ 6 t ha-1 for each of the 3 types of biochar. The above 
treatments were applied for 4 years (2010-2013). 
Since 2014 to 2017, the crop is being grown only with 
recommended dose of fertilizer to study the residual 
effect of biochar. Eight years of experimentation on 
the residual influence of different biochars in rainfed 
Alfisols under maize revealed that the application of 
biochar prepared from maize stalks was better than 
biochar prepared from castor, cotton and pigeon pea 
stalks as it significantly influenced the soil bulk density, 
maximum water holding capacity, available N and 
K and maize yield. Maize (DHM 117) grain yield 
varied from 0.12- 1.15 t/ha under maize stalk biochar; 
0.11-1.18 t/ha under castor stalk biochar; 0.19-0.98 t/
ha under cotton stalk biochar and 0.1-0.9 t/ha under 
pigeonpea stalk biochar in combination with different 
doses of organic and inorganic fertilizers. The maize 
grain yield was considerably low during the 2018 crop 
season due to erratic and low rainfall of 408 mm. Maize 
produced comparatively higher yield (1.15 t/ha) in the 
eighth year after application of maize biochar @ 4.0 t/
ha with RDF (120-60-60 kg N, P2O5, K2O /ha) + 5.0 
t FYM/ha.
During current year, laboratory incubation study for 127 
days was also carried out at 30°C to study the carbon and 
nitrogen mineralization following additions of different 
biochar in Alfisol. The experiments consisted of 13 
treatments in triplicate: 1 control (bare soil without any 
biochar amendment), three different application ratios 
(3, 6 and 12 t ha-1) of biochar and four different biochar 
(maize, castor, cotton and pigeon stalk). The biochar 
was added at the rate of 3, 6 and 12 t/ha (1.5, 3.0 and 
6.0 g/500 g of soil). CO2 efflux rate were determined at 
3, 8, 15, 22, 29, 36, 46, 56, 66, 83, 99 and 127 days. It was 
observed that, addition of pigeon pea stalk biochar @ 12 
t ha-1 resulted in higher C mineralization (cumulative) 
compared to other biochars. At the end of the study 
period (127th day), very labile, labile and less labile 
carbon fractions in the soil varied from 0.18 to 0.23, 
0.03 to 0.08 and 0.05 to 0.13% respectively across the 
treatment combinations. Among the different biochars, 
on an average, application of pigeon pea stalks biochar 
@ 12 t ha-1 recorded higher amount of very labile and 
labile (0.23 and 0.08%) compared to control. Soil 
organic carbon (SOC) (%) increased with the increase 
in the levels of biochar application. The organic carbon 
input contribution through pigeon pea stalk biochar 
@ 12 t ha-1 recorded higher SOC (0.69%) compared 
to control (0.52%) in incubated soil. Also, soil NH4-N 
and NO3-N in the biochar amended soil were assessed 
at 127th day and it varied from 18.7 to 37.3 and 18.7 
to 32.7 mg kg-1 of soil across the treatments. Among 
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the different biochar treatments, application of pigeon 
pea stalk biochar @ 3 t ha-1 and maize stalk biochar 
@ 3 t ha-1 maintained higher amount of NH4-N and 
NO3-N of 37.3 and 32.7 mg kg-1 respectively compared 
to control.
2.4.3. Impact of conservation agriculture practices 
on soil physical properties in maize-pigeon pea crop 
rotation under rainfed Alfisols (RM/NM/06)
An experiment was initiated in 2012 to develop 
sustainable tillage and nitrogen management strategies 
to improve the soil physical properties in maize-
pigeonpea crop rotation. The experiment was laid out in 
split plot design with tillage in main plot and nitrogen 
levels in subplots comprising three tillage practices viz. 
conventional tillage (CT), reduced tillage (RT) and 
no tillage (NT) with four levels of N application. In 
CT-summer ploughing + cultivator + disc harrowing 
was done before sowing without any residue retention. 
In RT-one time cultivator + disc harrow was used for 
ploughing before sowing and residue was retained up 
to 30 cm plant height. While in NT-direct sowing 
along with residue retention upto 30 cm stem height 
was practiced. The four nitrogen levels includes control 
(N0); 75% of the recommended dose of nitrogen (N75); 
100% of the recommended dose of nitrogen (N100) and 
125% of the recommended dose of nitrogen (N125). In 
the current year, it was observed that maize grain yield 
was higher in NT (2213 kg ha-1) and RT (2005 kg ha-1) 
as compared to the CT (1750 kg ha-1). 
Fig. 2.26: Effect of tillage practices and nitrogen levels on the 
maize grain yield
The percent of increase was 26.4 and 14.6% respectively 
over control. Similarly, the added level of nitrogen 
significantly influenced the maize grain yield and straw 
yield (Fig. 2.26). The order of increase in grain yield 
across the N treatments was N125 (2656 kg ha-1)> N100 
(2440 kg ha-1) >N75 (1996 kg ha-1) > N0 (867 kg ha-1) 
(Fig. 2.26).
Among the tillage treatments, higher soil moisture 
(8.6%), lower bulk density (10.5%) and higher total soil 
porosity (15.9%) was observed in NT. In RT, around 
3.8% higher soil moisture, 5.4% lower bulk density and 
8.1% higher total porosity was observed as compared to 
CT. Similar trend with the increase in nitrogen levels 
across N treatments. About 8.1% lower soil bulk density 
and 12.1% higher total soil porosity was observed in 
N125 as compared to the N0 treatment.
2.4.4. Soil and crop management strategies for 
resource conservation and carbon sequestration in 
rainfed Alfisols (RM/RM/04)
The in-situ moisture conservation treatment was 
integrated with conservation agriculture practices 
(CA). The feasibility of integration of soil moisture 
conservation with CA practices along with identification 
of efficient resource conservation management 
strategies was main aim of the study for higher resource 
use efficiency and weed control. Also, the study includes 
the potential of these land management practices on 
soil carbon sequestration in maize-pigeon pea system. 
On station trials were carried out with treatments 
comprising conventional planting without residues, 
conventional tillage along with formation of raised bed 
every year, conventional planting with conservation 
furrow (CF), CA flat sowing, permanent raised bed 
reshaping every year with residues, CA + conservation 
furrows reshaped every year in RBD. 
Reshaping of permanent raised bed and sowing with planter 
Maize was sown as test crop with modified implements 
viz. the paired row and conservation furrow planter 
and bed and furrow planters and herbicide applicator 
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to perform three operations viz., sowing, fertilizer 
application and herbicide application. Integration 
of in-situ moisture conservation practices either 
through CF or bed and furrow method (BF) in 
both CA (1622 kg ha-1) and conventional tillage 
(1535 kg ha-1) has recorded higher yield as compared 
to without any conservation treatments (718 kg ha-1) 
(Fig. 2.27). Among the conservation treatments, 
permanent conservation furrow recorded higher yields. 
The higher yields in moisture conservation treatments 
were due to higher retention of soil moisture as 
compared to no moisture conservation. 
Fig. 2.27: Influence of integration of in-situ moisture 
conservation practices with CA practices on maize yield
The BF was more stable in the reshaped beds and 
furrows as compared to the every year made beds and 
furrows. Moreover, the GHG emissions and fuel based 
CO2 emissions were reduced by 20% in permanent 
bed and furrow and permanent conservation furrow 
as compared to every year conservation furrow and 
conventional tillage. Among CA practices, permanent 
conservation furrow and permanent bed and furrow 
recorded higher OC, available P and K as compared 
to conservation furrow. The soil loss was lowest in 
permanent furrow and permanent bed and furrow as 
compared to conventional tillage or CT furrow and 
CT bed and furrow. Total P and organic carbon loss is 
lower in permanent bed and furrow and conservation 
furrow as compared to conventional tillage. Overall, 
permanent bed and furrow, permanent conservation 
furrow recorded higher available nutrients up to 15 cm.
2.4.5. Potential role of conservation agriculture on 
resource conservation and soil carbon sequestration 
in pigeon pea castor systems in rainfed regions (RM/
RM/09)
On station study was initiated at Hayathnagar Research 
Farm in 2009 to assess the potential role of conservation 
agriculture to examine the feasibility of CA practices in 
pigeon pea and castor system by comparing different 
tillage practices and residue levels. The experiment was 
laid out in split plot design with tillage treatments as 
main plots and harvesting heights as sub plots. In this 
year, castor was sown with different levels of pigeon pea 
residue with different tillage practices like conventional 
tillage (disc ploughing in off season, cultivator, disc 
harrow and sowing of crop), reduced tillage (ploughing 
once with cultivator and disc harrow), zero tillage (direct 
sowing in residues) and different residue levels by 
harvesting at different heights (0 cm, 10 cm and 30 cm). 
The residue produced was low due to poor distribution 
Performance of castor with and without daincha in zero tillage
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of rainfall. Furthermore, daincha was sown in between 
the crop rows in 10 and 30 cm harvest height and the 
crop was harvested at 45 DAS and applied as live mulch 
to ensure extra nitrogen to the soil. The germination of 
daincha was good in all the treatments. 
There were low yields in third picking as the castor 
crop experienced dry spell during the vegetative phase 
and the rainfall ceased by the end of September. The 
yields of reduced tillage (RT) were higher as compared 
to conventional tillage (CT) and zero tillage (ZT). 
This year ZT and CT were on par with each other. The 
castor yield increased with increase in residues in all the 
tillage treatments (Fig. 2.28). 
Fig. 2.28: Influence of different tillage and residue levels on 
castor yield
ZT and RT recorded 16 and 13% higher organic carbon 
in 0-7.5 cm whereas in deeper depths; CT and ZT were 
on par with each other. The residue increased the carbon 
sequestration in all the tillage treatments. The hydraulic 
conductivity and bulk density was influenced by tillage 
treatments and residue levels. The physical properties 
improved under zero tillage with residues. The GHG 
emissions were influenced by tillage and residue levels. 
Zero tillage with 10 cm recorded lower global warming 
potential (GWP) as compared to CT and RT. The 
water loss was higher in zero tillage whereas soil and 
nutrient losses were higher in conventional tillage.
2.4.6. Impact of grass strip on soil carbon 
sequestration and soil physical properties in cropped 
field under semi-arid environment (RM/RM/23)
The impact of grass strip based cropping system on 
sustainability of a rainfed farming in slopy land (slope 
varies from 1-3%) was studied at Hayathnagar Research 
farm. The cropping system was castor-pigeonpea 
with two types of grasses-Brachiaria ruziziensis (G1); 
Stylosanthes scabra/ hamata (G2) with five treatments: 
T1: Strip of G1 at lower end of the plot; T2: Strip 
of G2 at lower end of the plot; T3: Strip of G1 at 
upper and lower end of the plot; T4: Strip of G2 at 
upper and lower end of the plot and T5: control. The 
experimental design is RBD with 4 replications. This 
year, soil infiltration was studied across the different 
treatments and found that average infiltration was 
11.6, 19.3, 15.6, 26.3, 19.7 mm hr-1 for control, down 
Brachiaria, down stylo, up and down Brachiaria, up and 
down stylo respectively. Earthworm activities are also 
been observed in grass strips. However, earthworm 
activity was more in Brachiaria ruziziensis as compared 
to Stylosanthes hamata. Among different approaches 
used, Soil Quality Index (SQI) is considered to be the 
most appropriate for quantitative assessment of soil 
quality. From SQI, it was found that T3 (up and down 
Brachairia) was performing better than others on all 
slopes type (Fig. 2.29).
 
Fig. 2.29: Soil quality index values under different treatments
T1-Up and Down Stylo; T2-Down Stylo; T3-Up and Down 
Brachairia; T4-Down  Brachairia; T5-Control
2.4.7. Zeolite characterization and its application 
effect on enhancing water and nutrient use efficiency 
in rainfed crops (RM/RM/22)
A basic study with zeolite was initiated in 2014 to 
evaluate its impact in agriculture towards water and 
nutrient use efficiency. Natural and synthetic zeolites 
were purchased and characterized using scanning 
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electron microscopy (SEM) and X-ray diffraction 
(XRD). The sample contained mordenite as one of the 
main mineral component (formula-Tm0.9 Na3.5 H0.8 Al7 
Si41O96·24 H2O) and also composed of zeolite CAS, 
leucite, octasodium, lithosite, Cerium nickel. The XRD 
patterns of the sample showed the highest peak at the 
following dimensions: a = 20.27 Å, b = 17.80 Å and 
C=7.52 Å for natural zeolite and a = 20.29 Å, b=17.84 
Å and C=7.48 Å for synthetic zeolite.
Batch experiments were carried out in laboratory to 
assess the capacity of zeolite to remove and retain the 
applied nutrients (N, P & K) in the form of graded 
concentrations. Both natural and synthetic zeolites 
were effective in removing and retaining the nutrients. 
The maximum removal capacity was calculated for 
both the zeolites using Langmuir adsorption isotherm. 
Both the zeolites showed high affinity towards N and 
K and very minimal affinity towards P. Column study 
with glass columns of 5 cm internal diameter and 50 
cm height was used to investigate the release pattern at 
field scale situation. The pore volume for these columns 
was found to be 981.25 cm3. Columns were organized 
with two replications. At the bottom of each column, 
a mesh filter was covered with PVC balls up to 20 cm 
to prevent the loss of soil and all the columns were 
uniformly filled with 900 g of soil. 
Set up of Leaching column experiment
The treatments comprised of two levels of N (100 and 
500 kg ha-1) and four levels of zeolite (0.2; 0.5; 5 and 
10 t ha-1). The N is supplied in the form of urea. The 
filled columns were saturated with distilled water and 
then irrigated homogenously with known volume of 
distilled water and the leachate was collected with an 
interval of 3 days. And the leachate was analysed for 
ammonical nitrogen content. The column study revealed 
that ammonical removal performance found to decline 
with time in both the zeolites. The amount of ammonia 
removed was 10% higher in natural as compared to 
synthetic zeolite. Ammonium leaching losses during the 
30 days of leaching experiment was found high in urea 
compared to urea with zeolite application in the soil. 
Further, pot studies carried in net house to evaluate 
zeolites’ potential role in nutrients mobility availability 
as it is acts as exchange fertilizer, when applied with 
fertilizer. For this purpose, sandy clay loam soils 
(0-15 cm) were collected from Hayathnagar Research 
Farm, Hyderabad. Tomato crop was taken with 
two moisture levels; three fertilizer levels and four 
zeolite doses. The experiment design was completely 
randomised design (CRD) with 3 replications. In this 
study, highest biomass yield was obtained in T12 (100% 
RDF+200 kg zeolite ha-1) in both the moisture levels. 
The mean biomass yield was 12.83 g pot-1 in 100% field 
capacity and 11.54 g pot-1 in 50% field capacity that 
received 100% RDF+200 kg zeolite ha-1. 
2.4.8. Estimating the carbon sequestration potential 
of semi-arid soils using carbon saturation concept 
(RM/NM/35)
Measurement of the carbon saturation capacity 
and the current extent of saturation of this capacity 
allow an estimation of the carbon saturation deficit, 
which represents the soil’s potential for further C 
sequestration. Thus, a project was initiated in 2018 to 
determine the C sequestration potential of soils under 
different land use and management systems in semiarid 
climate. In the experimental year, soil samples were 
collected from 0-20 cm and 20-40 cm depths from 8 
land use systems located across Hayathnagar Research 
Farm (HRF), namely, native forest, planted forest, 
rainfed fodder grass, irrigated fodder grass, cropping 
with large C input, cropping with no external C input, 
cultivated fallow and experimental field. Bulk density 
of the study soils ranged from 1.538 to 1.746 Mg m-3. 
There was no discernible pattern with respect to land 
use system or soil depth. Total organic carbon ranged 
from 2.14 to 7.78 g kg-1. Organic carbon was higher 
in undisturbed land use systems (native forest, planted 
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forest, rainfed fodder grass and irrigated fodder grass) 
compared to cultivated systems (cropping with large 
C input, cropping with no external C input, cultivated 
fallow and experimental field). Organic carbon was 
lower in the lower depth (20-40 cm). Organic carbon 
stock up to 40 cm depth ranged from 1.603 to 4.414 
kg m-2 and followed a similar trend as organic carbon 
(Fig. 2.30). 
The percentage of fine particles <20 µm (fine silt + clay) 
ranged from 16.4 to 35.4%. Soil from lower depth had 
distinctly higher content of fine soil. The saturation 
level of organic C in fine soil ranged from 10.1 to 17.2 
g kg-1. The amount of organic C currently associated 
with fine soil, the saturation deficit and potential for 
further C sequestration on fine soil was estimated 
using existing relationships. Carbon saturation deficit, 
or potential for further C sequestration in the soils, 
up to a depth of 40 cm ranged from 4.92 to 7.57 kg 
m-2. Soils under cultivation had greater potential for C 
sequestration than soils under uncultivated systems, and 
C sequestration potential was higher in the soil from 
20-40 cm depth. These results need to be validated 
through actual measurements.
Fig. 2.30: Organic carbon stocks in undisturbed land use 
systems and cultivated systems
2.4.9. Development and validation of conservation 
agriculture (CA) practices for rainfed production 
systems of India (CRP-CA) (EF053)
Field experiments were conducted at different 
locations-ICAR-CRIDA, 2 AICRPDA centers 
and on-farms viz. 3 KVK and farmer’s fields, with 
different cropping systems, soil types and rainfall 
conditions. The different cropping systems includes 
maize- pigeon pea, pigeon pea-castor, sorghum-black 
gram, maize-horse gram, pearl millet-horse gram and 
cotton-pigeon pea system at ICAR-CRIDA;  finger 
millet + pigeon pea, and soybean-chickpea cropping 
systems in AICRIPDA centres, and green gram-
sorghum, foxtail millet (Suryanandi)- chickpea, 
finger millet and rice-pea systems at KVK farm and 
farmers fields. 
2.4.9.1. Development and validation of CA practices 
for rainfed systems at CRIDA
In Hayathnagar Research Farm, CRIDA, harvesting at 
10-30 cm in pigeon pea, castor and 60 cm in cereals 
increased the residue to the soil and also increased 
the crop yields. A live mulch crop like daincha can 
be grown in between wide spaced crops like pigeon 
pea and castor. The additional advantage of growing 
daincha in between the crops supplies additional 
nitrogen and reduces weed infestation. At ICAR-
CRIDA, integration of in-situ moisture conservation 
and weed control treatment with CA practices recorded 
higher pigeon pea yields as compared to conventional 
tillage. Among the CA practices, integration of in-
situ moisture conservation with CA practices through 
permanent bed or conservation furrow recorded 20 and 
25% higher seed yields of maize as compared to no 
moisture conservation practice (Fig. 2.31). Reduction 
of crop yield in unweeded treatment of ZT was higher 
than CT and GHG emissions reduced in weed control 
treatments. 
 Fig. 2.31: Influence of moisture conservation and weed 
management practices on pigeon pea yield
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A field experiment was conducted in Gunegal Research 
Farm, ICAR-CRIDA, consisting of four tillage 
treatments, viz., farmers’ practice of conventional tillage 
(T1), minimum tillage (T2), zero tillage (T3)  and zero 
tillage with the soil and water conservation measure 
(ridge and furrow method) (T4) and three residue 
retention treatments, viz., farmers’ practice of harvesting 
i.e., close to the ground without any retention of 
residues (S1), harvesting maize at a height of 30 cm and 
retaining them (S2) and retaining the entire stubbles as 
such by harvesting only cobs (S3) in split plot design. 
Among the tillage practices, zero tillage with ridge and 
furrow method recorded highest grain yield in pigeon 
pea which was on par with conventional tillage and 
significantly superior over the rest of the treatments. 
Among the residue retention levels, retaining the 
entire crop residue (S3) recorded significantly higher 
grain yield over other residue treatments (Fig. 2.32). 
Interaction between tillage and residue retention 
were found to be significant. Highest grain yield was 
observed in zero tillage with soil and water conservation 
and the highest residue retention and the lowest yields 
were observed with the zero tillage with little or no crop 
residue. Similar trend was observed with biomass, yield 
and yield contributing characters.  
Fig. 2.32: Influence of tillage practices and residue retention 
levels on pigeon pea yield
An experiment was initiated in 2016 with the objective 
to adopt and mainstream available best location specific 
CA practices, to develop and validate location specific 
CA technologies and to quantify impact of CA on soil 
health input use efficiency, carbon sequestration and 
greenhouse gas emissions. In this study, field experiments 
on pearl millet (PHB-3) - pigeon pea (PRG-176) 
and cotton (Ujwal BG II-243) - pigeon pea (PRG-
158) rotation were carried out at Gunegal Research 
Farm, ICAR-CRIDA. Experiment was laid out in 
split plot design consisting of three tillage treatments 
viz., conventional tillage (CT- one ploughing with 
disk plough, one harrowing and sowing), minimum 
tillage (MT- one ploughing, sowing with 100% residue 
retention) and zero tillage (ZT - no till, direct seeded 
with 100% residue retention) as main plot treatments 
and three nutrient management practices of S1 (75% 
RDF), S2 (100% RDF) and S3 (125% RDF) as sub plot 
treatments. It was observed that significantly higher 
yield was obtained in MT (53%) compared to CT in 
pigeon pea (Fig. 2.33). Significantly higher yield was 
obtained with 125% RDF (39%) compared to 75% 
RDF and through 125% RDF with MT (754 kg ha-1) 
which was best performing combination treatment.
Fig. 2.33: Effect of CA and nutrient management on pigeon 
pea seed yield 
Residue cover percentage was calculated at 15 days 
interval from 45 to 90 days after harvesting of pigeon 
pea. Residue cover percentage was decreased gradually 
with increased number of days after harvesting of 
pigeon pea and it was significantly influenced by 
tillage treatments at all intervals. Among the various 
tillage treatments, significantly higher residue cover 
percentage was observed in MT over ZT and CT at all 
days after harvesting of pigeon pea with 15 days interval 
except at 45 days after harvesting where high percent of 
residue cover was observed in MT which was on par 
with ZT and significantly superior to CT. It was also 
significantly influenced by different doses of fertilizers 
under investigation in different phases from 45 to 90 
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days after harvesting of pigeon pea (Fig. 2.34). At 45 
days after harvesting, the residue cover percentage 
was significantly higher with 125% RDF over 75% 
RDF and it was similar with 100% RDF. At 60 days 
after harvesting, significantly higher residue cover 
percentage was recorded with 75% RDF over 100 and 
125% RDF. At 75 and 90 days after harvesting higher 
residue cover percentage was observed in 125% RDF 
over 100 and 75% RDF. The interaction was found to 
be significant at all intervals from 45 to 90 days after 
harvesting of pigeon pea. Combined effect of minimum 
tillage and 125% RDF recorded higher residue cover 
percentage followed by ZT and 75% RDF combination 
and significantly superior over other CT combination 
treatments.
Fig. 2.34: Tillage and nutrient management practices on residue 
cover (%) at different days after harvesting of pigeon pea
Seed cotton yield was significantly influenced by 
different nutrient management treatments but not by 
tillage practices or their interaction (Fig. 2.35). 
Among the tillage practices, higher seed cotton yield 
was observed in CT (298.7 kg ha-1) which was on a par 
with MT (291.7 kg ha-1) and followed by ZT (252.4 kg 
ha-1). With regard to nutrient management treatments 
significantly higher grain yield was observed with the 
125% RDF (303 kg ha-1) over 75% RDF (242.4 kg ha-1) 
and it was on a par with 100% RDF (297.3 kg ha-1).
Fig. 2.35: Effect of tillage and different fertilizer doses on seed 
cotton yield
2.4.9.2. Development and validation of CA practices 
for rainfed systems at AICRPDA centres 
At AICRPDA center, Bangaluru, CA practices 
recorded higher dry biomass in horse gram as compared 
to field bean. Termite infestation varied in different 
crop residues. Maize residues recorded higher termite 
infestation as compared to cotton and pigeon pea. 
However, application of chloriphyriphos or dung slurry 
on the termites reduced the termite infestation. Among 
tillage practices, reduced tillage was most effective for 
realizing higher yield. Also, growing horse gram as 
cover crop recorded higher yield due to its additional 
soil health benefits in finger millet under rainfed 
conditions. The energy efficiency was higher in reduced 
tillage. 
Performance of cover crops at Bengaluru (a) Horse gram (b) Field bean
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At AICRPDA center, Akola, soybean-chickpea system 
with different tillage systems and integration of in-situ 
moisture conservation system, runoff in conventional 
tillage without cover crop (T2) was 65% higher than 
that of zero tillage+cover crop.  Zero tillage+crop 
residue treatment (T4), permanent BBF furrow after 
every 4 rows + crop residue mulch treatment (T5) and 
reduced tillage (T3) has lower soil loss (0.8, 0.9 and 1.4 
t ha-1) as compared to conventional tillage without crop 
residue mulch (1.9 t ha-1) and with crop residue mulch 
treatments (1.7 t ha-1). Soybean crop yields were higher 
in bed and furrow treatment than in no tillage. 
 
    
Crop performance under (a) reduced tillage, (b) Zero tillage with crop residue and c) permanent BBF furrow with crop residue 
mulch 
  
  
 
  
2.5. Livestock management
2.5.1. Development of inventory of technologies 
for livestock production for counteracting seasonal 
stress in rainfed areas (TOT/LM/06) 
A study was initiated in 2012 to critically evaluate 
and document existing livestock production systems 
in the rainfed areas and suggest suitable measures to 
combat seasonal stress in animals. During 2018-19, 
consolidation of results were done from the soil, plant 
and animal samples collected (faeces, urine, milk, 
etc.) from 5 states, viz., Telangana, Andhra Pradesh, 
Maharashtra, Karnataka and Tamil Nadu. The farm 
level trials were carried out to suggest management 
methods to counteract seasonality as well as improving 
profitability. Soil - plant - animal continuum analysis 
of Telangana, Andhra Pradesh, Maharashtra, Karnataka 
and Tamil Nadu revealed Zn, Cu and Mg deficiency. 
Supplementation of Vit E, Se & Zn was found to 
contribute better adaptive capacity in sheep towards 
heat stress. Anti-oxidants supplementation can built up 
thermo-tolerance in small ruminants and may help in 
mitigating the seasonal stress.
Animals kept under intensive system of rearing could 
achieve superior body weight as compared to extensive 
and semi-intensive system of rearing which may be 
attributed to superior management and nutrition 
conditions prevailing under intensive system of rearing. 
Methane emission as determined by the Tier II method 
was estimated to be 14.12 ± 0.56, 8.76 ± 0.33 and 4.40 
± 0.16 kg CH4 per sheep/year under extensive, semi-
intensive and intensive system of rearing respectively, 
suggesting the intensification as the most adaptive 
method and mitigation method too. Shelter having 
good ventilation and using locally available materials 
like (Kusagaddi wall, bamboo sheet roof, kaccha floor) 
was able to reduce THI from stressful to comfortable 
for 65% duration of time and Average Daily Gain 
(ADG) was enhanced by 5-10 g day-1. 
Sprouted maize fodder was found to be promising for 
lean period as water use efficiency was 0.24 kg fresh 
weight m-3 water with yield of 3750 t ha-1. Feeding 
silage made up of maize using silage bags can improve 
average daily gain during summer by 77.89%. In the 
Deccani males, during lean season (May-July), the 
silage feeding was able to achieve the average daily gain 
of 78.89 g day-1as compared to 45.56 g day-1 in control. 
A health calendar was prepared based on the disease 
incidences so as to tackle the situation in different 
dryland parts based on the incidences of different 
diseases in different months. The outbreaks of four 
most important diseases of livestock are exhibited (Fig. 
2.36). 
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Disease Region Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
HS 
Telangana 
Rayalseema
Coastal Andhra 
PPR 
Telangana 
Rayalseema
Coastal Andhra 
BQ 
Telangana 
Rayalseema
Coastal Andhra 
ET 
Telangana 
Rayalseema
Coastal Andhra 
Fig. 2.36: Health calendar for prevention of livestock diseases in three locations
(HS-Haemorrhagic Septicaemia; PPR-Peste des Petits Ruminants; BQ-Black Quarter; ET-Enterotoxaemia)
The outbreak of all these diseases were endemic all-
round the year, however, some peaks in certain months 
were also observed which suggests for continuous 
presence of infectious agent in the environment and 
animals are affected as and when their immunity 
goes down. However, seasonality in the expression of 
disease is present which need to be tackled through 
vaccination. Deworming schedule for different types 
of worms were also prepared using long-term datasets 
(Fig. 2.37). Diversification using livestock was able to 
improve livelihood option and profitability by 25-50% 
for the small and marginal farmers. 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
  Deworming for GI parasites 
  Treatment for coccidiosis 
  Treatment for blood protozoan parasites 
Fig. 2.37: Deworming schedule for Deccan plateau of India
2.6 Energy management
2.6.1. Development of resource efficient and crop 
specific farm machinery for rainfed farms (CRP- 
FP&FM) (EF055) 
Developed the prototype of CRIDA variable width 
raised bed planter cum herbicide applicator and it 
consists of two ridgers on either side for opening of 
furrows of width 35-40 cm and depth 16-20 cm as per 
soil conditions. The design of wings assured minimum 
top soil disturbance to give enough stability to furrows. 
The bed frame was adjustable to make beds of 60 cm, 
80 cm, 100 cm or 120 cm as per the requirement of 
crop geometry. Shoe type furrow openers were attached 
to frame for placement of seeds and fertilizers. The 
herbicide applicator mounted on top of frame sprayed 
in the rows through the nozzles arranged behind the 
planter. The spray pump draws the power from tractor 
power takeoff shaft to build adequate pressure. 
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Prototype of CRIDA variable width raised bed planter cum 
herbicides applicator
Sowing of pigeon pea using CRIDA variable width raised bed 
planter at farmer f ield
The performance evaluation and demonstration of 
developed variable width raised bed planter cum 
herbicides applicator was done at farmers fields of 
Bhairapur village of Nagar Kurnool district during 
kharif season. There was an increase in soil moisture 
content by 18-22% over the conventional flat bed 
sowing even 5 days after rainfall with consistent bed 
shape.  This also improved maize and pigeon pea yield 
by 25-35% compared to the conventional flat bed 
sowing with CRIDA planter. 
The prototype of tractor front mounted sorghum and 
maize crops harvester was fabricated with the help of 
computer aided design. The whole assembly powered by 
hydraulic motors can be operated by tractor hydraulic 
system. The prototype of modified sorghum and maize 
harvester divided into three parts i.e. rotating blade 
assembly, vertical drum conveyor assembly and inclined 
conveyor assembly. Rotating blade assembly consisting 
four blades covers 2.1 m width of operation. The blade 
diameter is 50 cm and thickness is about 4 mm. Vertical 
conveyor assembly consist of four vertical cylinders 
fitted with fins on its periphery. Each cylinder with 
fins mounted on one circular blade and revolution of 
blade and drum can be changed using hydraulic motor. 
Inclined conveyor assembly consists of two rotating 
roller cum pulley, conveyor belt with flap, hydraulic 
motor for power transmission etc. 
Isometric view of sorghum and maize harvester 
Prototype of sorghum and maize harvester 
To reduce the drudgery on farm workers, a boom 
sprayer matching to high clearance fitment attached 
tractor was developed for integrated pest management 
(IPM) practices in cotton. The boom sprayer unit 
basically consists (i) base frame to give support/ fix 
various components   (ii) pump with manifold for flow 
control and pressure regulation (50 lpm &  30 kg cm-3 
rating)  (iii) boom with height adjustable frame work 
and (iv) high pressure hose pipes. The pump gets the 
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required power from tractor PTO. The nozzles on the 
boom were fitted with spacing adjustment provision 
to use for different types of rainfed crops at different 
growth stages. In fabrication of the boom sprayer all 
the standard commercially available components were 
procured and reworked for tight fitments to avoid 
fluid leakages. The boom sprayer was tested under field 
conditions in cotton crop at flowering stage (75 DAS) 
and at boll development stage (90 DAS). The operator 
can steer the tractor comfortably with very minimal 
damage and sprayer worked satisfactorily. The field 
capacity of the machine ranged from 1.7 - 2.0 ha/hr. 
The cost of operation with boom sprayer is worked out 
as Rs. 300 ha-1 with a cost saving of Rs. 200 ha-1 and 
time saving of 40%.
Boom spraying in operation in cotton crop
2.6.2. Development and performance evaluation 
of self propelled reaper for harvesting of small and 
bushy crops (RM/FM/39)
The performance of vertical conveyor reaper and reaper 
cum binder was evaluated at Hayathnagar Research 
Farm in green gram and horse gram crops. The average 
plant density and height of green gram and horse 
gram varies between 40-50 plants/m2 and 15-30 cm 
respectively at the time of harvesting. The reaper cum 
binder was operated at three speeds of 1, 1.5 and 2 km/
hr in stony and dried field. It was observed that as speed 
of the machine increased, more plants were left without 
cutting and cutter bar was hitting the soil and collecting 
soil with it. This was because of small ridge of soil was 
present along with the crop rows which were created 
due to inter-cultivation practices. Similar problem 
was observed with the vertical conveyor reaper. While 
maintaining the height of cut, frequent imbalance of the 
vertical conveyor reaper was observed. The operation 
with this machine was not driver friendly.  
Performance evaluation of reaper cum binder 
2.7. Socio-economic studies
2.7.1. Farmer centric natural resource development 
for socio-economic empowerment in rainfed areas of 
Southern Telangana region (EF059) (Farmer FIRST) 
The ICAR Farmer FIRST programme in ICAR-
CRIDA has been implemented in cluster villages 
of Vikarabad district since 2016 focused on the 
strengthening of existing rainfed farming systems 
with introduction of interventions like improved crop 
varieties, new horticultural techniques, animal based 
technologies, effective soil and water conservation 
modules with an aim to increase productivity and income 
of rainfed farmers. Besides these, the improved farm 
implements were demonstrated in matching farmers’ 
resources and innovations, for drudgery reduction and 
livelihood improvement. 
a. Efficient utilization of harvested water module
The clusters of villages are naturally surrounded by a 
stream flowing for 10 months in a year. However, 
farmers draw water to certain extent but unable to 
utilize efficiently.  The NRM interventions like low cost 
gabion structures were constructed for groundwater 
recharge. The drip and fertigation system for vegetable 
crops and portable raingun system for field crops were 
installed in different locations to demonstrate efficient 
utilization of harvested water for high value crops such 
as chilli and tomato. 
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Drip systems installed in chilli crop Low cost gabion structure
  
Groundwater recharge due to gabion structures
b. Crops and cropping systems module
The improved varieties of chickpea (NBeG 49) and 
pigeonpea (PRG-176) were demonstrated along with 
improved crop management practices which resulted 
in 3 to 5 fold increase in yield compared to farmers’ 
practice even with a deficit rainfall of 433 mm during 
the crop season (Fig. 2.38 and 2.39). 
Pigeonpea variety-PRG-176 in farmers’ f ield Chickpea variety-NBeG 49 in farmers’ f ield
Fig. 2.38: Yield and economics of pigeonpea variety Fig. 2.39: Yield and economics of chickpea variety 
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c. Horticulture module
Vegetables are mainly cultivated in villages during 
winter and summer and tomato as rainfed crop in the 
kharif. Nursery of tomato and brinjal is raised in the first 
week of June and transplanted in the last week of June. 
Demonstrations were conducted on mulching along 
with drip system and raising of nursery in Rakamcharla 
village. As follow up to Farmer Field School and exposure 
visits to progressive farmers’ fields, farmers have installed 
yellow sticky traps in marigold and other vegetable crops.
Nursery raising in prortrays by farmer
Dr. V.P. Chahal, ADG (Agricultural Extension) interaction 
with the farmers 
d. Livestock module
Animal health camp was organized and about 150 
large and small ruminants (sheep, goats and milch 
animals) were administered with mineral mixture, 
deworming and other diagnosis in Devanoniguda and 
Tirumalapur villages. In convergence mode, four youth 
from the villages were given one month skill training 
programme on animal health which helped in carrying 
out different interventions of livestock production and 
management. Thirty sheep constituting Nellore and 
Deccani indigenous breeds integrated in cereal based 
cropping systems of six farmers in Gangupally village. 
Availability of adequate family labour was a desirable 
and conducive factor for successful rearing of sheep in 
village. Srinidhi birds of poultry integrated into farming 
systems of 50 farmers resulted in enhanced nutritional 
level of family members including women and children 
(Table 2.11a, b & c).
Farmers of Gangupally village trained in fodder production 
technologies
Nellore sheep indigenous breed 
Deccani sheep indigenous breed
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Table 2.11a: Nutritional impact of poultry based interventions across sex, stage and family types in Pudugurthy 
village
Family 
type
Excess/less as compared to requirement (%)
Pre-energy Post-energy Pre-protein Post-protein
M F C M F C M F C M F C
Type 1 -50.1 -47.5 - -45.1 -42.9 - -4.1 -13.9 - 20.6 5.9 -
Type 2 -48.1 -47.4 -62.8 44.9 -44.9 -59.8 7.5 -3.7 55.3 23.2 6.8 76.7
Pre- pre-intervention status; Post- post-intervention status; Type 1- family having 3 member (1 adult and 1 old male and 1 old female); Type 2- 
family having 6 members (2 adult male and female, 2 old male and female and 2 children); M- Male; F- Female; C- Children.
Table 2.11b: Nutritional impact of poultry based intervention across the family types on adult unit basis in 
Pudugurthy village
Family 
type
Excess/less as compared to requirement (%)
Requirements Supply Excess/less as compared to requirement (%)
BMR Energy Protein Pre- 
energy
Post-
energy 
Post- 
Protein
Pre-
Protein
Pre- 
energy
Post- 
energy
Pre-
Protein
Post-
Protein
Type 1 1290 2229 50.29 1368 1500 46.96 58.75 -38.63 -32.70 -6.64 16.81
Type 2 1271 2168 49.43 1359 1441 48.57 55.96 -37.35 -33.52 -1.75 13.21
BMR- basal metabolic rate in Kcal; Energy in Kcal; Protein in g
Table 2.11c: Effect of mineral and vitamin supplementation on milk productions seasons 
Season
No. of 
lactating 
cows
Average milk production after supplementation  
(litres/day/cow)
Milk Production  
(litres/day/cow)
I Month II Month III Month IV Month Overall
Variation
C T C T C T C T C T C T
Rainy ( July-October, 2017) 6 7 6.15 7.00 6.90 8.0 7.25 9.20 7.65 10.60 9.98 8.70 1.72 (24.64)
Winter (November,  
2017 – February, 2018)
6 7 6.80 7.55 7.20 9.50 8.10 10.70 8.50 11.50 7.65 9.81 2.16 (28.23)
Summer  
(March-June, 2018)
6 9 5.90 6.95 6.25 8.15 6.70 9.00 7.30 10.15 6.53 8.56 2.03 (31.08)
Average 18 23 6.28 7.16 6.78 8.55 7.35 9.63 7.81 10.75 7.05 9.02 1.97 (27.94)
(Mineral supplementation: cow rearing 23 families in Pudugurthy)
C- control; T- treated animals (Lactating animals given supplementation of mineral mixture @30 g day-1)
e. Small farm mechanization
Seven types of implements such as dryland weeders, 
self propelled weeders, bullock drawn weeders, brush 
cutters, crop stalk shredder, disc harrow and six row 
planter have been identified based on need of farmers 
from FFP cluster. Small hand weeders were operated 
in farmers fields to reduce drudgery and improve field 
capacity (Table 2.12). Demonstration with a manually 
operated hand weeder in maize crop provided important 
feedback about its use in black soils. Farmers suggested 
insertion of a plastic tyre that enables free mobility 
when operated in black soils. Pigeon pea crop sown 
with 9 row planter resulted in good crop stand.
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Demonstration of dryland weeder 
Demonstration of power weeder
Table 2.12: Area coverage with farm implements in 
farmers fields 
Implement / 
machine Crop
Area 
covered 
(acres)
Area 
covered 
(ha)
Planter Pigeon pea, maize 05.5 2.2
Bullock drawn 
weeders
Maize, cotton
vegetables
50.5 20.2
Hand weeders Chilli, tomato, cotton, 
maize
211.0 84.4
Power weeder Cotton, vegetable 
crops and flower crops
19.0 7.6
Power sprayers Marigold, tomato, 
chilli
345.0 138
Thresher Maize 3.25 1.3
f. Content mobilization 
Agro advisory services were regularly provided to 
farmers. About 38 messages with regard to pest 
management in cereal crops, vegetable crops and mango 
were disseminated covering 3000 farmers during kharif 
and rabi. Three bulletins on horse gram crop and two 
bulletins on farm implements were published for the 
benefit of farmers in multi-lingual format. 
2.7.2. Evaluation of communication networks for the 
adoption of rainfed technologies – An experimental 
study (TOT/AE/48) 
A project was initiated in 2018 to evaluate the 
communication network for the adoption of 
technologies in the rainfed areas. During the first 
year of the project, basic details of the study area were 
collected from the secondary sources. For facilitating 
primary data collection an interview schedule has been 
prepared and pre-tested. 
Sowing pigeonpea variety with nine row planter
Demonstration of multicrop thresher
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3. NICRA-CRIDA Achievements
To sustain agricultural production, food security of 
the nation and agriculture-dependent rural livelihoods 
in the face of changing climate it is very pertinent 
to evolve adaptation strategies to minimize adverse 
effects of climate change and also initiate mitigation 
strategies to reduce greenhouse gas (GHG) emissions 
from agriculture and allied sectors, the ICAR has 
launched a flagship project, National Initiative on 
Climate Resilient Agriculture during 2010-11 under 
the XI Plan, which later metamorphosed into the 
National Innovations in Climate Resilient Agriculture 
(NICRA) under the XII Plan. The project consists of 
four components viz. Strategic Research, Technology 
Demonstration, Capacity Building and Sponsored/ 
Competitive Grants. NICRA over the past seven 
years has made considerable progress. The Central 
Research Institute for Dryland Agriculture (CRIDA) 
is the lead Institute and the National Nodal point for 
NICRA, which is being implemented at large number 
of Research Institutes of ICAR, State Agricultural 
Universities and KVKs in about 151 village clusters. 
The most important contributions like Contingency 
Planning and Vulnerability Atlas have gained visibility 
across Ministries. Significant progress has been made 
during 2018-19 under the Strategic Research and 
Technology Demonstration Components at CRIDA.
3.1. Strategic Research 
3.1.1. Assessment of vulnerability and adaptation to 
climate change (NICRA/02)
The district level analysis of vulnerability and 
risk to climate change was done following the 
Fig. 3.1: Components of risk to climate change
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framework given in the Fifth Assessment Report of 
the Intergovernmental Panel on Climate Change. 
According to this conceptualization, risk is a result of 
interaction between exposure, hazard and vulnerability 
and vulnerability is a function of sensitivity and adaptive 
capacity of the system of interest. In this analysis, hazard 
was constructed as a combination of historical hazard 
(based on historical incidence of cyclones, drought 
and floods) and future hazard which was represented 
as a combination of indicators viz., change in annual 
rainfall, July rainfall, maximum temperature, minimum 
temperature, drought incidence, incidence of dry 
spells, extreme rainfall events etc. The changes in these 
indicators as obtained by an ensemble of CMIP5 climate 
projections for RCP 4.5 for the period 2020-49 with 
respect to the baseline 1976-2005 were used. Similarly, a 
number of indicators were chosen to represent exposure 
and vulnerability components of risk.   
Using the data on indicators indices for exposure, 
vulnerability and hazard were computed and finally an 
index of risk was computed. Based on this risk index, 
districts were categorized into different degrees of 
risk and districts with high risk are to be given higher 
priority for investment and intervention planning 
for enhancing resilience to climate change. Most 
of the districts with relatively high risk are present 
in Rajasthan. The distribution of districts based on 
the component indices of risk to climate change is 
presented in Fig. 3.1.
3.1.2. Assessment of stream flow variability in 
Krishna basin
Based on the available data of stream flow at different 
gauge stations, SWAT model has been calibrated and 
validated for one of the gauging station PS Gudem in 
Krishna Basin. 
Fig. 3.2. Prediction of precipitation variability for Krishna 
Basin during (a) 2020’s and (b) 2050’s (RCP 2.6)
Precipitation variability (% change over 1976-2005 
CMIP Ensemble data) for Krishna Basin has been 
worked out and shown in Fig. 3.2.
3.1.3. Runoff potential availability in rainfed 
areas in different agro ecological regions of India 
for rainwater harvesting under changing climatic 
scenarios (NICRA/36)
Spatial runoff estimation models (block-wise) were 
developed using GIS coupled with SCS-CN method 
and runoff was estimated during normal, above normal 
and drought years for domain districts of Indore, SK 
Nagar, Jagadalpur and Akola Centres in 193 blocks. 
Considerable spatial variation in the rainfall and runoff 
are observed during above normal, normal and drought 
years. At Indore (Malwa plateau of Madhya Pradesh), 
runoff from major portion of the area was below 30% 
of the rainfall in above normal year, below 25% in 
normal year and below 15% in drought year. In case 
of SK Nagar (Northern Gujarat zone), runoff from 
most of the blocks was <12.5% of the rainfall during 
above normal years, <10% in normal years and <5% in 
drought years. At Jagadalpur (Bastar plateau zone of 
Chhattisgarh), runoff was below 25% of the rainfall 
in above normal year, below 20% in normal year and 
below 15% in drought years. In case of Akola (Western 
Vidarbha zone in Maharashtra), runoff from most of 
the area was below 30% in an above normal year, below 
20% in a normal year and below 15% in a drought year. 
At Akola (Western Vidarbha zone in Maharashtra), 
SWAT modeling showed an increase of runoff in 
most of the regions and a decrease in limited areas 
under different emission scenarios by 2050’s. It is 
predicted to increase by 1 to 11% in most of the area 
and decrease by 3.9% in small portion of Yavatmal and 
Amaravathi. In case of Jagadalpur (Bastar plateau zone 
of Chhattisgarh), Ensemble data of CMIP5 showed a 
decreasing trend of rainfall in this region and the runoff 
estimated using SWAT  model also showed a decreasing 
trend during 2020’s, 2050’s and 2080’s under different 
emission scenarios. Runoff is expected to decrease by 
1-3% in 28 blocks and 1-3% increase in 5 blocks.  At 
Indore (Malwa plateau of Madhya Pradesh), around 
1% increase in runoff during low emission scenario, 
2% under medium emission scenario and 2.4% increase 
under high emission scenarios by 2050’s was predicted.
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Fig. 3.3(a, b & c): Spatial variation in the irrigation requirement of chickpea in the Bastar plateau zone of Chhattisgarh, Northern 
dry zone of Karnataka and Western Vidarbha zone of Maharashtra during (i) 1972-1992 and (ii) 1993-2013 w.r.t. 1951-1971
At Jagadalpur (Bastar plateau zone of Chhattisgarh), 
an increase in the irrigation requirement of most of 
the kharif and rabi crops are estimated under current 
scenario (Fig. 3.3a). In case of Vijayapura (Northern 
dry zone of Karnataka), an increase in the irrigation 
requirement of crops are noted during 1972-1992 and 
1993-2013 with respect to 1951-1971 period. Increase 
was more in the later period (1993-2013) and decrease 
in the irrigation requirement of crops was noted in 
limited area (Fig. 3.3b). At Akola (Western Vidarbha 
zone in Maharashtra), compared to 1951-1971 period, 
a decrease in the irrigation requirement of crops was 
noted during 1972-1992 and 1993-2013 (Fig. 3.3c).
b
c
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At Vijayapura, under climate change scenarios, irrigation 
requirement of major crops are predicted for 53 blocks 
of Vijayapura. A slight increase/decrease in the irrigation 
requirement of kharif crops was observed whereas the 
increase in the irrigation requirement was considerably 
high for rabi crops. In case of Jagadalpur, an increase 
in the irrigation requirement for almost all the kharif 
and rabi crops are predicted under changing climatic 
scenarios. At Akola, under climate change scenarios, 
an increase in irrigation requirement of selected kharif 
and rabi crops are predicted for three districts namely, 
Buldana, Akola and Washim whereas a decrease is 
predicted for Nagpur, Wardha and part of Amaravati 
and Yavatmal districts. Compared to 2020’s, a slight 
increase in irrigation requirement of rabi maize, summer 
maize, rabi sorghum, and chickpea whereas a decrease in 
irrigation requirement of kharif sorghum, cotton, green 
gram, pigeon pea and soybean are predicted by 2050’s. A 
slight increase/decrease in the irrigation requirement of 
pigeon pea, soybean, kharif sorghum and chickpea was 
observed at Vidarbha under climate change scenarios. 
Hence, adoption of these crops in suitable soils could 
be one climate resilient adaptation strategy for climatic 
change at Vidarbha. 
3.1.4. Phenotyping of rainfed crops (maize and 
pigeonpea) for enhanced tolerance to climatic stresses 
(NICRA/32)
Developing tolerant genotypes is crucial for stabilizing 
yields under drought stress conditions as it is one of 
the most important abiotic stresses affecting crop 
yields. The objective of the present study was to develop 
climate resilient varieties of maize and pigeonpea by 
conventional and molecular approaches.
Table 3.1: Cluster means of various morpho-physiological, yield and yield contributing traits of the recombinant 
inbred maize lines under water-deficit stress
Traits Cluster1 2 3 4 5 6 7 8
No. of genotypes 18 38 26 42 43 44 50 3
Morpho-physiological traits
Relative water content (%) 80.57 80.57 83.74 80.05 79.41 79.91 79.84 77.99
Canopy temperature depression (°C) 3.71 3.70 3.35 3.88 3.74 3.64 3.94 4.07
Quantum yield 0.62 0.64 0.65 0.63 0.65 0.64 0.65 0.62
SPAD 43.6 46.26 45.77 47.15 48.11 45.93 48.05 47.87
NDVI 67.22 70.43 69.94 70.52 68.98 70.72 72.73 70.67
Proline (µmol g-1 FW) 13.90 12.18 15.09 14.66 13.87 14.02 13.85 14.30
Photosynthesis (µmol CO2 m-2s-1) 16.26 17.98 14.99 17.22 14.85 17.75 18.67 24.32
Stomatal conductance (cm s-1) 0.24 0.24 0.21 0.20 0.22 0.21 0.22 0.29
Transpiration (mmol m-2 s-1) 6.16 6.13 5.45 5.29 5.44 5.36 5.77 6.90
Leaf temperature (°C) 31.23 31.77 31.65 31.49 31.46 31.21 31.3 31.21
Plant height (cm) 147 140 165 162 137 156 175 177
Yield and yield contributing traits
Cob height (cm) 52.78 48.7 60.59 59.14 49.64 62.76 70.26 76.00
Cob length (cm) 12.98 12.98 12.92 13.51 12.91 13.48 14.08 13.00
Cob girth (cm) 11.89 12.09 12.03 12.42 12.08 12.34 12.77 11.78
Number of kernel rows 12.43 12.53 12.09 12.56 12.29 12.99 12.83 11.56
Number of kernels per row 23.78 23.22 20.01 23.65 21.30 24.10 21.55 24.00
Cob weight (g) 106.63 67.96 56.91 76.52 60.18 88.59 63.85 168.07
Seed yield (g plant-1) 74.88 47.84 35.76 53.53 39.37 59.10 42.78 83.58
Total biomass (g plant-1) 227.80 168.98 100.13 200.76 122.33 150.42 151.45 230.04
Harvest index (%) 33.30 26.86 30.04 27.21 25.44 35.91 26.72 33.35
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Field phenotyping of maize
Morpho-physiological evaluation of maize recombinant 
inbred lines (RILs) population (264 lines) was carried 
out in kharif 2018 and rabi 2018-19. Water-deficit stress 
was imposed at anthesis and silking stage (70, 74 DAS). 
The relative water content ranged from 61.84 to 92.52% 
with a mean of 80.33%, while the seed yield ranged 
from 22.22 to 95.35 g plant-1 with a mean of 49.34 g 
plant-1. Based on the cluster analysis of the physiological 
and yield attributes, the 264 RILs were grouped into 
8 clusters. Average values of the various morpho-
physiological and yield related traits in each cluster are 
given in Table 3.1. The cluster 7 had maximum number 
of 50 genotypes, while the cluster 8 had a minimum 
of only 3 genotypes. The RILs which performed better 
both in well-watered and water-deficit stress conditions 
by maintaining key physiological traits and yield (Table 
3.2).
Table 3.2: Superior performing RILs of maize for physiological, biomass and yield traits under well-watered 
and water-stress conditions
 RIL 
RWC (%) Photosynthesis(µmol CO2 m-2s-1)
Total biomass
(g plant-1)
Seed yield
(g plant-1)
Well- 
watered
Water- 
stress
Well- 
watered
Water- 
stress
Well- 
watered
Water- 
stress
Well- 
watered
Water- stress
39 88.38 81.40 47.90 15.17 232.82 202.81 93.70 81.19
51 88.71 82.97 53.23 25.70 271.48 244.21 113.91 78.68
75 91.10 86.86 39.93 23.67 330.03 267.88 99.03 80.02
139 89.54 84.41 45.83 29.40 326.84 237.57 114.76 82.59
144 85.80 84.59 46.33 26.20 345.01 261.28 106.97 95.35
205 93.04 81.59 40.03 15.70 236.56 202.71 97.98 91.50
SSR marker analysis of the RILs
Genomic DNA was isolated from the maize parents 
-HKI161, SNJ201126 and all the 264 RILs. The purity 
of the DNA samples was checked and uniformly diluted 
to 100 ng µl-1 for SSR marker analysis. Out of 300 SSR 
markers used for parental polymorphism, 180 markers 
were polymorphic. Polymorphic primers were used to 
screen the RIL population (Fig. 3.4).  
Fig. 3.4: Amplif ication of maize RIL population with the primer bnlg1346
Transcriptome analysis
Transcriptome analysis of tolerant and susceptible 
genotypes of maize was carried to decipher the 
mechanism of water-deficit stress tolerance. Gene 
ontology analysis of the genotype specific differentially 
expressed genes (DEGs) revealed that, in the tolerant 
genotype most of the gene expression was in response to 
the stimulus, while in case of susceptible genotype the 
gene expression was related to response to stimulus as 
well as metabolic process, secondary metabolic process, 
oxidation reduction and catalytic activity. More number 
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of genes was down regulated in case of the susceptible 
genotype compared to the tolerant one. 
Analysis of the commonly expressed DEGs revealed 
that, the up regulated genes were mostly responsive 
to various kinds of stress stimuli, water deprivation, 
abscisic acid and hormone related, while in case of 
down regulation the responsive genes were related 
to carbohydrate metabolic process and cellular 
carbohydrate metabolic process. These results revealed 
existence of conservative drought-induced regulation 
pathways. Heat map of the significantly expressed 
genes under control and stressed conditions of tolerant 
and susceptible genes revealed operation of signaling 
pathways, membrane transport and accumulation of 
osmolytes as the most important pathways operating in 
stress tolerance in the tolerant genotype (Fig. 3.5). 
Fig. 3.5: Heat map depicting the expression prof iles of the 
differentially expressed genes in tolerant and susceptible 
genotypes of maize under well-watered and water stress 
conditions
KEGG analysis revealed that in the susceptible genotype 
more number of pathways was affected by water-deficit 
stress than in the tolerant one. Up regulated genes 
were involved in pathways such as phenylpropanoid 
biosynthesis, MAPK signaling pathway - plant and plant 
hormone signal transduction. While significantly down 
regulated pathways were glycolysis/ gluconeogenesis, 
photosynthesis, carbon fixation in photosynthetic 
organisms, starch and sucrose metabolism and purine 
metabolism. In the tolerant genotype, genes involved 
in the protein processing pathway in endoplasmic 
reticulum, MAPK signaling pathway and amino sugar 
and nucleotide sugar metabolism were markedly up 
regulated. Down regulated genes were significantly 
over represented in pathways of starch and sucrose 
metabolism, glycolysis/ gluconeogenesis, glycine, 
serine and threonine metabolism, methane and purine 
metabolism. The major transcription factors activated 
in the susceptible genotype belonged to ERF and 
MYB families, while in case of tolerant genotype NAC 
and MYB families were activated indicating possible 
mechanisms of susceptibility and tolerance.
3.1.5. Physiological and metabolic indices for heat 
stress tolerance in maize (NICRA/33)
Maize (Zea mays L.) is one of the most versatile 
emerging cereal crops having wider adaptability under 
varied agro-climatic conditions. Exposure to high 
temperature stress at various phenophases of crop plants 
is an important environmental stress affecting plant 
growth and development resulting in severe reduction 
in crop productivity.  Development of simple, fast and 
efficient screening tools to identify promising donor 
material under target environments will be a boon to 
characterize the stress and enhance stress tolerance in 
crop plants. Any object at a temperature above absolute 
zero (T= °K) emits infrared radiation which cannot be 
seen by naked human eye. Further, the intensity of the 
infrared radiation emitted by an object is a function of 
its temperature. Infrared camera converts the energy 
present in the infrared radiation into visible images by 
assigning a colour to each infrared wavelength level. 
Infrared images of aerial parts of a F3 maize population 
were captured using a FLIR camera (E60) to understand 
the distribution of temperature in the population and 
within the plant. The infrared image captured makes 
it evident that a FLIR camera can be successfully 
deployed to comprehend the real time temperature in 
maize plants in a rapid and non-invasive manner (Fig. 
3.6). Efforts are underway to identify suitable promising 
donors possessing high temperature stress tolerance 
from the segregating population derived from a cross 
between tolerant and susceptible inbred line for further 
characterization of stress and utilization in breeding 
program for developing genotypes with improved stress 
tolerance.
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Fig. 3.6: Thermal image acquired using a FLIR camera to study the distribution of temperature in maize plants 
3.1.6. Genetic enhancement of pigeonpea germplasm 
for moisture stress tolerance (NICRA/27)
Terminal drought and heat stress have become serious 
problems in pigeonpea particularly coinciding with 
reproductive phase which reduces the yield. Large 
scale screening of germplasm for moisture stress 
tolerance is needed to address the anticipated water 
scarcity in changing climatic conditions and to develop 
climate resilient varieties. Hence, about 100 pigeonpea 
germplasm accessions including core collection and 
12 selected genotypes from earlier experiments were 
evaluated under rainfed and well watered conditions. 
The 10 genotypes selected from earlier experiments was 
used as parents and crossed in line x tester design. The 
genotypes PRG-158, Asha and AKT 8811 were used 
as testers. Emasculation was carried out in the evening 
and pollination in the morning. Crossed flowers 
were tagged and pods were collected. The data of the 
parents on plant height, number of branches, number 
of pods, pod weight, pod length, seeds per pod, seed 
yield and 100 seed weight was recorded. Few crosses 
were successful and the seeds were collected. Among 
the 10 genotypes, plant height ranged from 185 (RVK 
286) to 240 cm (BDN-2) with an average of 210 cm. 
Number of branches per plant ranged from 3 (RVK-
274) to 12.33 (BDN-2) with a mean of 5.5. Number 
of pods per plant ranged from 177.67 (Asha) to 393.67 
(BDN-2) with an average of 299.13. Pod weight ranged 
from 115.04 (Bennur Local) to 221.35 g plant-1 (BDN-
2) with a mean of 166.64 g plant-1. Pod length ranged 
from 4.33 (PRG-158) to 5 cm (GRG 276-1) with an 
average value of 4.7 cm. Seeds per pod ranged from 
3.67 (AKT 8811) to 4.33 (GRG 276-1) with a mean of 
4.17. Seed yield per plant ranged from 68.37 (GT 101) 
to 155.53 g (BDN-2) with an average yield of 104.07 g. 
Hundred seed weight ranged from 8.7 (Asha) to 14.26 
g (RVK 286) with a mean of 11.99 g. 
3.1.7. Productivity of rainfed crops under enhanced 
carbon dioxide and its interaction with water deficit 
and elevated temperature (NICRA/31)
The fast changes occurring in climatic parameters across 
the globe indicate that global warming is beginning 
to affect the different production systems including 
agriculture. A field experiment was conducted under 
Free Air Temperature Elevation (FATE) facility with 
medium duration pigeonpea (Cajanus cajan L.) viz. 
PRG-176 to assess the impact of elevated crop canopy 
temperature (eT) and its interaction with elevated 
CO2 of 550 ppm on phenological, morphological, 
physiological and yield performance. 
 
Field evaluation of medium duration pigeonpea (PRG-176) 
under FATE facility 
During the crop growth period, the maximum air 
temperature was 33.5°C and the minimum tempera-
ture 8.5°C. The canopy temperature of eT was elevat-
ed by 3 ± 0.5°C in 8.0 m diameter FATE rings fitted 
with an array of 24 IR heaters. A reference plot with 
similar fittings without warming served as ambient 
control (aT).  
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The elevated crop canopy temperature (eT) delayed 
phenology of 50% flowering of medium duration pigeon 
pea (PRG-176) by 10.3 days and eT+eCO2 by 16.7 
days as compared with aT. The eT condition reduced 
net photosynthetic rate (20%), stomatal conductance 
(23%), transpiration rate (6%) and WUE (16%) while 
under eT+eCO2 the physiological parameters improved 
better than aT as an increase of 25% for Anet and 34% 
for WUE was recorded (Fig. 3.7) revealing that the 
impact of eT was much higher on Anet than Tr while 
eCO2 ameliorated the ill effects of eT. 
  
   
Fig. 3.7: Physiological responses of pigeonpea (PRG-176) under aT, eT and eT+eCO2 conditions
At harvest, the eT reduced total biomass by 17%, pod 
weight by 20%, seed yield by 21%, vegetative biomass 
by 13% and HI by 5% as compared with aT revealing 
that, the impact of eT was higher for reproductive 
components (Fig. 3.8). However, the presence of eCO2 
along with eT (eT+eCO2) reduced the impact of eT for 
both biomass and yield components as the reduction in 
total biomass was only 3%, seed yield by 6%, vegetative 
biomass by 5% and HI by 3%. Being a C3 leguminous 
crop, the medium duration pigeonpea (PRG-176) 
responded positively to elevated CO2 condition and 
recovered its performance as that of ambient control. 
It is interesting to observe that eT reduced both pod 
number and 100 seed weight while eT+eCO2 improved 
these traits indicating that the pod setting and seed 
filling were impacted with eCO2. The amelioration of 
eCO2 was higher for pod number and seed weight as 
improved photosynthetic rate and WUE with eCO2 
might have facilitated better pod set and seed filling. 
Fig. 3.8: (a) Impact of eT and eT+eCO2 on biomass and yield parameters of pigeonpea (PRG-176) over ambient (aT); (b) 
Amelioration of negative effects of eT due to eCO2
a b
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3.1.8. Effect of elevated atmospheric CO2 
concentration and high temperature on nutrient 
quality of dryland crops (NICRA/19)
 Elevated CO2 concentrations and temperatures are 
expected to impact the productivity as well as quality 
of food crops. There is a need to understand the effects 
of these changing environmental factors on nutrient 
quality parameters of crops. Thus, the seeds of the three 
legume crops i.e., blackgram (LBG-752 and T-9), 
greengram (LGG-460 and WGG-42) and pigeonpea 
(PRG-176) were obtained from the plants grown under 
elevated and CO2 in FATE facility and analysed for 
different phytochemical and nutritional parameters 
such as protein, carbohydrates, ash and crude fiber 
contents. The impact elevated temperature (eT) and 
elevated CO2 + elevated temperature (eT + eCO2) on 
protein, carbohydrates, ash and crude fiber contents of 
blackgram, greengram and pigeonpea genotypes (Fig. 
3.9) was quantified and compared with that of ambient 
temperature (aT). The blackgram genotype LBG-752 
recorded significantly higher protein content (25.56%) 
under ambient control. The carbohydrate content 
was maximum in pigeonpea (44.25%) under ambient 
control. The greengram genotype LGG-460 recorded 
significantly higher ash content (4%) under eT+eCO2 
condition. The highest crude fiber content (3.80%) was 
observed in T-9 under eT+eCO2 condition.
Fig. 3.9: Impact of aT, eT and eT+eCO2 on seed (a) protein, (b) carbohydrate,  (c) ash and (d) crude f iber content of blackgram 
(LBG-752, T-9), greengram (LGG-460, WGG-42) and pigeonpea (PRG-176)genotypes
3.1.9. Pest and disease dynamics under climate 
change scenario (NICRA/13)
Prediction of pest scenario of Spodoptera litura (Fab.) 
on groundnut under representative concentration 
pathways (RCPs) based climate change scenarios
Multi-model  ensemble of  maximum (Tmax) and 
minimum (Tmin) temperature data of four representative 
concentration pathways viz., RCP 2.6, RCP 4.5, RCP 
6.0 and RCP 8.5 of Coupled Model Intercomparison 
Project 5 (CMIP5) models were generated for ten 
major groundnut growing locations of India to predict 
the number of generations of Spodoptera litura (Fab.) 
using growing degree days approach during three 
future climate change viz., near (NF), distant (DF) 
and very distant (VDF) periods and were compared 
over 1976-2005 baseline period (BL). It is noted that 
Tmax (0.7 to 4.7°C) and Tmin (0.7 to 5.1°C) would 
increase substantially during these NF, DF and VDF 
periods under four RCP scenarios at ten groundnut 
growing locations and would be higher in RCP 8.5 of 
VDF period. Higher percent increase of the number of 
generations of Spodoptera litura was predicted to occur 
in VDF (6 to 38%) over baseline followed by DF (5 
to 22%) and NF (4 to 9%) periods with reduction of 
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generation time (5 to 26%) across four RCP scenarios 
(Fig. 3.10). Reduction of crop duration was higher (12 
to 22 days) in long duration groundnut than medium 
and short and evidently reflected more in VDF than DF 
(8.26 to 13.15 days) and NF (4.46 to 6.15 days) climate 
change periods and was apparent in RCP 8.5 scenario. A 
similar increase in trend in generations was expected to 
occur with altered crop duration of groundnut also (Fig. 
3.11). Among locations, more number of generations of 
Spodoptera litura with reduced generation time is likely 
to occur at Vridhachalam and Tirupathi on contrary less 
at Ludhiana and Ananthapur locations. Geographical 
location (74 to 77%) and climate period (15 to 19%), 
together explained about more than 90 percent of 
the total variation in the number of generations and 
generation time of Spodoptera litura. These findings 
suggest that the incidence of Spodoptera litura could 
be higher on groundnut crop due to an increase in 
projected temperatures.
Fig. 3.10: Variation in annual number of generations and generation time of Spodoptera litura in  
4 RCPs during future climate change periods across 10 groundnut growing locations of India.
Fig. 3.11: Scenario variation in number of generations of Spodoptera litura during groundnut crop growing season in 4 RCPs 
during future climate change periods across 10 groundnut growing locations of India
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Incidence of new invasive insect pest, Fall Army 
Worm- Spodoptera frugiperda on maize
Incidence of invasive insect pest, fall army worm (FAW)- 
Spodoptera frugiperda ( J.E. Smith) was noticed for the 
first time on maize crop at Hayathnagar Research Farm 
(HRF) and also in several districts of Telangana and 
Karnataka. It is native to America, it is polyphagous and 
prefers graminaceous plants (grass species), including 
economically important crops such as maize, millets, 
sorghum. It attacks and feeds on leaf whorl in young 
plants and later feeds on leaves around the cob silks in 
older plants. The presence of ragged holes in the leaves 
is the indication of its attack. Generally one or two 
caterpillars present in each whorl of plant and larvae 
are cannibalistic. Large quantities of frass at whorl of 
plant resemble sawdust after drying. 
 
Incidence of Spodoptera frugiperda on maize
To understand the prevalence of strain and molecular 
diversity of FAW in India, studies were made on 
the populations collected on maize, sweet corn and 
sorghum from six states of India and larvae samples 
of HRF were sent to department of biotechnology 
ICAR-Indian Institute of Horticultural Research (IIHR).
The results reveal that this is the first report of the 
occurrence of FAW from Andhra Pradesh, Madhya 
Pradesh, Maharashtra, Tamil Nadu and Telangana. 
FAW populations in India primarily feed on maize as 
observed in Africa.
Impact of eCO2 and eTemp on growth and 
development of Spodoptera frugiperda
Maize crop was sown at different conditions of eCO2 
and eTemp in CTGC facility and feeding trials were 
conducted to understand the impact of eCO2 and eTemp 
on growth and development of Spodoptera frugiperda 
which is invasive new insect pest of maize. Significant 
variation in total consumption of foliage by larvae, 
larval weight gain and relative growth rate of larvae was 
observed (Fig. 3.12) across different conditions of eCO2 
and eTemp over reference (aCO2+28°C).
Fig. 3.12: Impact of eCO2 and eTemp on larval weight and relative growth rate of S. frugiperda on maize
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Temporal variation in N content of groundnut foliage 
at eCO2 and eTemp conditions
Groundnut crop was sown in CTGC chambers 
during kharif season and crop was maintained at 
four set conditions viz., i. reference, ii. chamber with 
temperature gradient of 5±0.5°C over reference and 
referred as elevated temperature (eTemp), iii. chamber 
with temperature gradient 5 ± 0.5°C over reference with 
elevated CO2 concentration of 550±50 ppm (eTemp+ 
eCO2) and iv. chamber with elevated CO2 concentration 
of 550±50 ppm (eCO2). Experiments were laid out in 
CTGC facility by sowing groundnut crop. Estimation 
of temporal variation in biochemical constituents viz. 
N, C, C:N ratio and proteins in groundnut foliage (K6) 
at eCO2 and eTemp conditions using CTGC facility 
was attempted. Leaf samples were collected at 30 days 
after sowing (DAS) and continued at regular intervals 
(45, 60, 75, 90 and 120 DAS).  From 30 DAS, significant 
variation in N content was noted across different 
conditions of eCO2 and eTemp over reference and 
continued till 120 DAS. During 30 -75 DAS, increase in 
N content was noted and later decline was  recorded at 
eCO2 + eTemp (34ºC)  and  decreasing trend  was noted 
from 90 to 120 DAS when compared to aCO2+28ºC 
(reference). The percentage of decrease in the N content 
was about 29-70 at 90 and 120 DAS (Fig. 3.13).
 
Groundnut and maize crops at different conditions of eCO2 
and eTemp in CO2 and temperature gradient chambers 
(CTGCs)
Fig. 3.13: Temporal variation in nitrogen content (%) of groundnut foliage at eCO2 and eTemp conditions
3.1.10. Disease dynamics under climate change 
scenario
During the last few years, impacts of elevated CO2 
and temperatures conditions on plant pathogens and 
biocontrol agents is being studied under this project 
to generate data to understand the dynamics of these 
microorganisms. In the previous years, the studies 
focused on aspects of alterations in pathogenicity of 
important plant pathogens and biocontrol ability of 
important biocontrol agents such as Pseudomonas, 
Trichoderma and Bacillus spp.  During 2018-19, efforts 
were focused on response hydrolytic enzyme systems 
of selected Trichoderma isolates to eCO2 and eTemp 
conditions over generations. 
Growth response of Fusarium oxysporum f.sp. ricini to 
eCO2 conditions over generations
An isolate of Fusarium oxysporum f.sp. ricini (causal 
agent of castor wilt) was evaluated for its growth at 
550 ppm CO2 levels over 50 generations and variability 
was characterized at 10 generation intervals. Growth 
of Fusarium oxysporum f.sp. ricini reduced drastically 
under eCO2 conditions and this trend continued until 
50th generation. The reduction in growth was about 9% 
until 20th generation and then it increased to 12% by 
30th and 40th generation and by 50th generations, it was 
about 14%. Reduction in the growth of the pathogen 
suggests reduced multiplication and thereby could lead 
to reduction in disease incidence (Fig. 3.14).
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Fig. 3.14: Response of Fusarium oxysporum f.sp. ricini at 550 
ppm CO2 levels over 50 generations
Growth response of Trichoderma isolates to eCO2 
conditions over generations
Six isolates of Trichoderma (T6, T9, T10, T11, T12 and 
T13) possessing biocontrol potential against major 
soil-borne plant pathogens were evaluated for their 
growth at 550 ppm CO2 levels over 50 generations and 
variability was characterized at 10-generation intervals. 
Except T6, all other isolates showed slight (T13, T12 
and T9) to considerable (T11 and T10) reduction in 
growth under eCO2 conditions. Maximum and sudden 
reduction in growth was recorded in T10 isolate showing 
highest sensitivity to eCO2 conditions (Fig. 3.15).
Fig. 3.15: Growth response of isolates of Trichoderma at 550 
ppm CO2 levels over 50 generations
Response of the isolates of Trichoderma to produce 
hydrolytic enzymes at 550 ppm CO2 levels over 50 
generations
Species of Trichoderma produce a battery of hydrolytic 
enzymes, which are considered as one of the important 
modes of action of their biocontrol ability. These 
enzymes help the biocontrol agent to degrade the host 
cell wall and thus kill.
β 1-3 Glucanase activity
β 1-3 Glucanases are essential to cleave the β 1-3 linkages 
in carbohydrate polymers into shorter chain length. The 
isolates showed reduction in β 1-3 Glucanase activity 
and T10 was most sensitive whose enzyme activity 
reduced by almost 50% by 50th generation. The next 
most sensitive isolate was T11. On the other hand, in 
T6 the enzyme activity reduced with the initial exposure 
itself and then it maintained same levels in subsequent 
generations (Fig. 3.16). 
Fig. 3.16: β 1-3Glucanase activity of isolates of Trichoderma 
at 550 ppm CO2 levels over 50 generations
Endoglucanase activity
Endoglucanses cleave the carbohydrate ploymers 
into monomers and dimers and thus are important to 
degrade the cell walls of pathogenic fungi. In contrast 
to β 1-3 Glucanases, endoglucanase activity maintained 
in case of T13 followed by T10. In all other isolates, the 
activity fluctuated over generations (Fig. 3.17).
Fig. 3.17: Endoglucanase activity of isolates of Trichoderma 
at 550 ppm CO2 levels over 50 generations
Chitinase activity 
Chitnases are a family of important hydrolases which 
act upon the chitin and chitinase substrates and thus 
breakdown the target fungal cell walls. Trichoderma 
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chitinases are not only important from biocontrol point 
of view but also have other industrial applications. 
While the activity reduced slightly in T6, T11 and T13 
isolates, T9, T11 and T12 showed slight increase in 
the activity of the enzyme. However, among 6 isolates, 
T13 and T9 showed consistency in enzyme activity 
while other 4 isolates showed varied response to ECO2 
conditions over generations (Fig. 3.18).
Fig. 3.18: Chitinase activity of isolates of Trichoderma at 550 
ppm CO2 levels over 50 generations
β-Glucosidase activity
β-Glucosidase is another important hydrolytic enzyme, 
which breaks the disaccharide into monosaccharide 
molecules. Except in T10, where there was a drastic 
reduction in the β-Glucosidase activity by almost 
90%, in T6, the activity increased considerably. In all 
other isolates, the activity remained more or less same 
throughout (Fig. 3.19).
Fig. 3.19: β-Glucosidase activity of isolates of Trichoderma at 
550 ppm CO2 levels over 50 generations
Xylanase activity
All the isolates varied for their xylanase activity under 
eCO2 conditions over generations. While there was 
a maximum reduction in the enzyme activity in T9 
(though was maintained over generations), a marginal 
increase in activity was observed in T11 after 30th 
generation. In all other isolates, there was a considerable 
reduction in the activity of the enzyme. However, T10 
maintained same activity through the 50 generations of 
passage (Fig. 3.20).
Fig. 3.20: Xylanase activity of isolates of Trichoderma at 550 
ppm CO2 levels over 50 generations
Overall antagonistic activity of Trichoderma isolates
Trichoderma is a well-known biocontrol agent and is 
popular among farmers for the management of soil-
borne plant pathogens. The ability of the isolates to 
inhibit the growth of Fusarium oxysporum f.sp. ricini 
was tested by growing the pathogen and biocontrol 
agent in a dual plate assay. Across isolates tested, there 
was a reduction in antagonistic activity under eCO2 
conditions compared to ambient conditions. However, 
T10 lost its potential completely by 40th generation 
while T13 and T12 maintained their ability at around 
80% constantly over generations (Fig. 3.21). The 
drastic reduction in antagonistic activity of T10 isolate 
suggested that it may not be suitable as biocontrol agent 
under eCO2 conditions.
Fig. 3.21: Biocontrol ability of isolates of Trichoderma against 
Fusarium oxysporum f.sp. ricini  at 550 ppm CO2 levels over 
50 generations
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Osmoticum stress tolerance of Trichoderma
Stress tolerance is another important additional 
desirable trait for a biocontrol agent to be successful 
as frequent dryspells during crop season will also affect 
survival of the introduced biocontrol agent. Hence, 13 
isolates of Trichoderma isolates were studied for their 
ability to withstand osmoticum stress in-vitro in the 
range of -1.5 MPa to -1.8 MPa. All the isolates could 
grow even at -1.8 MPa. However, maximum growth 
was observed in T7 and T8 isolates (Fig. 3.22).
Fig. 3.22: Mycelial dry mass of Trichoderma sp. at various 
levels of osmoticum stress
3.1.11. Development of microbial consortia for 
drought tolerance in rainfed crops (CS/MB/43) 
Plant beneficial microorganisms have great 
potential to enhance the drought tolerance and crop 
productivity. They exhibit variety of plant growth 
promoting characteristics, which help in modifying 
the physiological responses to water scarcity and 
enhances the survival and growth of crop plants. 
Therefore, the microbial consortia 1(Pseudomonas 
putida P7 + Paenibacillus favisporus B30) and consortia 
2 (Pseudomonas putida P45 + Bacillus amyloliquefaciens 
B17) were evaluated at different rainfed regions viz., 
Ballowal Saunkhri, Parbhani, Anantapuramu and 
Vijayapura for maize, kharif sorghum, groundnut and 
rabi sorghum, respectively. The seed + soil application 
of consortia 1 and consortia 2 recorded highest grain 
yield in maize (4087 kg ha-1) and in kharif sorghum 
(2027 kg ha-1) respectively. In rabi sorghum, seed + 
soil application of consortia 1 recorded highest yield 
of 638 kg ha-1. There was no influence of both the 
consortia on the yield of groundnut. Initial microbial 
population of the native soil samples collected before 
the start of experiment was enumerated (Fig. 3.23). At 
Fig. 3.23:  Initial microbial population of the native soil samples (a) Ballowal Saunkhri (b) Parbhani (c) Anantapuramu
a b
c
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Ballowal Saunkhri, bacteria, fungi, actinomycetes, free 
living nitrogen fixing bacteria, Pseudomonas sp. and P 
solubilizing bacteria ranged from 8.56 – 9.38, 4.09 – 
5.15, 6.61 – 6.84, 5.69 – 6.26, 3.87 – 7.51, and 1.48 
– 4.64 Log10 CFU g-1 soil, respectively. At Parbhani, 
these ranged from 8.10 – 9.28, 1.58 – 3.08, 1.43 – 3.68, 
2.80 – 4.97, 4.63 – 6.35, and 1.33 – 3.38 Log10 CFU g-1 
soil respectively. At Anantapuramu, the range was from 
8.18 – 9.21, 2.61 – 3.23, 3.40 – 4.84, 1.70 – 4.99, 2.93 
– 6.28, and 0.80 – 5.00 Log10 CFU g-1 soil respectively.
To identify potential isolates/consortia of 
microorganisms for drought tolerance and plant growth 
promotion from native soils, microorganisms were 
isolated using different media. From Ballowal Saunkhri 
soils, 89, 113, 110, 57 and 105 bacteria were isolated on 
nutrient agar, King’s B agar, Pikovskaya’s agar, Jensen’s 
agar and Kenknight’s agar, respectively. Similarly, from 
Ananatapuramu soils, 75, 68, 44, 58 and 125 bacteria 
were isolated respectively and from Parbhani soils, 103, 
86, 47, 150 and 48 bacteria were isolated respectively.
Screened 86 isolates from Parbhani, 105 isolates from 
Ballowal Saunkhri and 68 isolates of Ananatapuramu 
for drought tolerance using 40% polyethylene glycol 
amended King’s B broth medium. The isolates PK 85, 
PK73, PK58, PK17 and PK67 of Parbhani, BK60, 
BK112, BK62, BK46 and BK14 isolates from Ballowal 
Saunkhri and AK55, AK7, AK39, AK 67 and AK3 
isolates from Ananatapuramu were selected for further 
studies. The isolates were also screened for their indole-
3-acetic acid synthesis capabilities. A total of 86 isolates 
from Parbhani, 105 isolates from Ballowal Saunkhri 
and 68 isolates of Ananatapuramu were screened. 
The isolates PK63, PK74, PK56, PK77 and PK46 of 
Parbhani, BK43, BK84, BK32, BK12 and BK91isolates 
from Ballowal Saunkhri and AK41, AK63, AK8, AK 58 
and AK62 isolates from Ananatapuramu were selected 
for further studies.
3.1.12. Scope for enhanced adaptation strategies 
for climate resilience in horticultural crops through 
improved management practices (NICRA/22)
Integrated farming systems assumes a greater importance 
for sound management of farm productivity, reducing 
environmental degradation, improving the quality 
of life of the resource poor farmers and sustainability 
in rain fed regions. Adaptation of horticultural crops 
for climate induced stress involves judicious usage 
of scantily available moisture in the dry land soils, 
improving orchard health with improved orchard 
management practices. Trials were conducted in order 
to economize on supplemental irrigation water with 
different moisture deficit situations in citrus and mango 
(Fig. 3.24a & b). Low productivity of mango under 
tropical conditions may be attributed to improper 
moisture balance including stress in the orchard soils 
at appropriate phenological events of mango crop. 
Attempts were made to correlate the yields in terms 
of no of fruits and fruits wt (kg plant-1) with those of 
total rainfall during different sets of months where the 
conditions for initiating active differentiation process 
might have been taken place.  A gibberellin biosynthesis 
inhibitor, paclobutrazol was applied to the experimental 
trees with a view to achieve floral induction of biennially 
bearing mango trees. A major challenge in the tropical 
and subtropical orchards in the dry lands is improving 
soil organic matter and soil microbiological activity 
which are of paramount importance in the enhanced 
adaptation strategies for climate resilience. Rhizosphere 
soil samples collected from citrus, custard apple, guava 
and mango under different nutrient treatments were 
analysed for microbial counts.
A low annual rainfall of 471.8 mm was recorded at 
GRF during 2018, with intermittent long dry spells. 
There was flowering and fruit set due to rainfall of 67.9, 
93.9 and 53.9 mm in May, June and July respectively, 
but the fruits did not develop to normal size. Increased 
temperatures were also witnessed during the year. In 
case of guava and custard apple, there was increase in 
yield as compared to control.  A ten year study indicated 
varietal response to moisture stress and its impact on 
yield in mango. Beneficial effects of bioagents on the 
phenological events like early flush, flowering and fruit 
set were observed with the soil inoculation of different 
microbes with organic and inorganic sources of 
nutrients in the bearing orchards of guava, custard apple, 
mango and citrus. Effect of regulated deficit irrigation 
and partial root zone drying (I1– control: I2- 100% 
irrigation; I3- 75% regulated deficit irrigation (RDI); 
I4- 50% regulated deficit irrigation (RDI); I5- 50% 
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partial root zone drying (PRD) and  I6- 75% PRD) on 
yield and quality in mango showed that the maximum 
fruit number and yield was noticed in I2 followed by 
I6. The maximum fruit weight, pulp weight and percent 
pulp was observed in I2 and I6 while maximum TSS 
and less acidity were noticed in I4. To improve fruit 
production in mango, bio inputs were used and it 
was found that maximum fruit number and yield was 
noticed in treatment with 1kg urea + 1kg MOP + 2kg 
SSP, which was on par with treatment with Azatobactor 
+ Azospirillum + Trichoderma + Phosphate solubiliziling 
bacteria. Maximum available N, P and K was noticed 
with 1kg urea + 1kg MOP +2kg SSP.  Combination 
of four bio-fertilizers made more availability of N, P, K 
in the soil over other treatments except treatment with 
1kg urea + 1kg MOP +2kg SSP. 
Effect of Paclobutrazol and other chemicals on 
flowering, fruiting and yield was also studied in 
mango. For this purpose, flower enhancing chemicals 
(P1 - PBZ @ 2 ml m-2 canopy (soil drenching) + foliar 
spray of KNO3 (3%); P2 - PBZ @ 3 ml m-2 canopy (soil 
drenching) + foliar spray of  KNO3 (3%); P3 - PBZ @ 4 
ml m-2 canopy (soil drenching) + foliar spray of KNO3 
(3%) and P4 – control) and fruit set enhancing chemicals 
(S1 - Spermidine @ 0.02 mM ; S2 - Borax – 0.6% ; S3 
- NAA@ 25ppm and S4- control) were studied. More 
panicle length was noticed  in control  compared to 
paclobutrazol treatments. More hermaphrodite flowers 
were noticed in PBZ @ 4 ml m-1 followed by PBZ @ 
3 ml m-1. Highest fruit set was observed with PBZ @ 
4 ml m-1 + Spermidine @ 0.02 mM application. More 
fruit number, yield, max fruit wt,  more pulp wt,  more 
pulp to seed ratio was noticed with P3S3 (PBZ @ 4 ml 
m-1 + NAA@ 25ppm). Maximum TSS, reducing, non-
reducing and total sugars were noticed with the P3S1 on 
par with P3S2 (PBZ @ 4 ml m-1 + Borax – 0.6%). Thus, 
Paclobutrazol in combination with borax will improve 
the fruit quality. More microbial count was observed in 
control over treated soil samples after 30 days and 60 
days of paclobutrazol application indicating negative 
impact of paclobutrazol on microbial count. 
In sweet orange (citrus sinensis) cv. Mosambi, with I2 
(100% irrigation), there was maximum fruit set (%), 
percent pulp, percent juice, fruit volume, fruit length, 
fruit equatorial diameter and number of seeds per fruit 
with minimum fruit peel thickness. However, maximum 
average fruit weight was noticed in I6 (75% partial 
root zone drying) during the both years. The highest 
relative water content was noticed in I2 throughout the 
irrigation period. The chlorophyll content, chlorophyll 
a and b contents was high in I2 followed by I3 (75% 
control deficit irrigation) representing that there were 
significant reductions in chlorophyll content under 
water stress. The maximum number of fruits set per 
shoot, number of fruits retained per shoot and fruit 
set (%) was noticed in T18 (Azatobactor + Azospirillum 
+Trichoderma + Phosphate solubilizing bacteria + 75% 
RDF) which was at par with T19 (100% RDF) during 
two  seasons representing that biofertilizers along with 
reduced recommended doses of fertilizers improved 
the fruit set parameters in sweet orange. The maximum 
fruit number per tree, average fruit weight and yield 
per tree was observed with  treatment with Azatobactor 
+ Azospirillum +Trichoderma +Phosphate solubilizing 
bacteria + 75% RDF which was at par with 100% RDF 
during both the seasons. Bio-fertilizers combination 
along with reduced recommended doses of fertilizers 
improved the yield parameters in sweet orange. 
Higher fruit set (75.77%) was noticed with T4 (10 mg 
L-1 GA3) followed by T5 (20 mg L-1 GA3). Significantly 
higher number of fruits (10.48) was observed in T1 
(10 mg L-1 2, 4-D) whereas lowest number of fruits 
in control (2.85). Highest number of fruits per plant 
(440.4) was in T1 (10 mg L-1 2, 4-D) followed by 
application of 20 mg L-1 NAA i.e. T8 (436.20). The 
lowest number of fruits per plant (395.5) was recorded 
with treatment T10 (water spray). More fruit number 
per tree in sweet orange was observed with spraying of 
plant growth regulators like 10 mg L-1 2, 4-D and 20 
mg L-1 NAA. Highest yield per tree (75.6 kg tree-1) was 
in T1 (10 mg L-1 2, 4-D) followed by T8 (73.0 kg tree-
1). The mean minimum temperature during October, 
November and December is congenial for flower, bud 
initiation and differentiation. Maximum temperature, 
bright sunshine hours and evaporation showed negative 
correlation with number of flowers, fruit set and yield. 
Fifteen years weather data and sweet orange yield 
showed that annual rainfall has positive correlation 
with sweet orange yield. 
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Fig. 3.24a: Effect of regulated def icit irrigation (RDI) and partial root zone drying (PRD) on (i) free amino acids (ii) total 
soluble sugars (iii) content of sweet orange leaves cv. Mosambi
Fig. 3.24b: Effect of organic and inorganic nutrient sources 
application on available N, P and K in soil of sweet orange 
orchard
3.1.13. Quantitative assessment of potential positive 
impacts of long term conservation agricultural 
practices on climatically resilient soil parameters in 
rainfed Alfisol (NICRA/14)
The study was started in 2005 with the hypothesis that 
restorative management practices such as minimum 
tillage, surface residue application and stubble retention 
improves soil quality, crop yields and also resilience 
towards climate change. This study was carried out with 
surface application of four levels of sorghum residues 
@ 0, 2, 4, 6 t ha-1 in combination with N (30 kg N ha-1 
for cowpea and 60 kg N ha-1 for sorghum through urea) 
and uniform dose of 30 kg P2O5 ha-1 (through super 
phosphate) with minimum tillage, at Hayathnagar farm 
of ICAR-CRIDA. 
 
Cowpea crop (C - 152) grown under sorghum - cowpea crop 
rotation in rainfed Alf isol
The sorghum-cowpea cropping system was adopted 
with yearly rotation.  During the current year, cowpea 
(C-152) was grown as test crop and yield varied from 
437 to 847 kg ha-1. 
 
Fig. 3.25: Effect of graded levels of surface residue application 
on cowpea grain yield under minimum tillage 
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Significantly higher cowpea grain yield 
(847 kg ha-1) was observed with surface application of 
sorghum  residue  @ 6 t ha-1 followed by @ 4 t ha-1 
(736 kg ha-1) and 2 t ha-1 (634 kg ha-1) compared to 
control (437 kg ha-1) (Fig. 3.25). The increase in grain 
yield due to application of sorghum residue @ 6, 4 
and 2 t ha-1 was to the extent of 94.3, 68.2 and 44.9% 
respectively over no residue application. 
Soil organic carbon (SOC) estimated at three soil depths 
(0-7.5, 7.5-15 and 15-30 cm) significantly increased 
with the increase in the level of residue application and 
decreased with the soil depth. At 0-7.5 cm  soil depth,  the 
highest  amount of organic C was observed  with surface 
residue application @ 6t ha-1 (7.25 g kg-1) followed by 
4t ha-1 (6.67 g kg-1 ), 2t ha-1 (5.62 g kg-1) and no residue 
application (control) (4.92 g kg-1 ). 
Table 3.3: Effect of graded level of residues 
application on soil organic carbon (g kg-1) at three 
different soil depths under minimum tillage
Treatments 0 - 7.5 cm   
7.5 - 15 
cm  
15 - 30 
cm
T1- Control 4.9 4.1 3.9
T2- 2 t ha-1 of sorghum residue 5.6 4.4 4.1
T3-4 t ha-1 of sorghum residue 6.7 4.8 4.5
T4-6 t ha-1 of sorghum residue 7.2 5.1 4.8
LSD  (p =0.05 level) 0.32 0.27 0.16
Similarly, at 7.5 -15 cm depth, contents of SOC  recorded 
in soil  were 5.10 g kg-1, 4.83 g kg-1, 4.47 g kg-1 and  4.19 
g kg-1 over no residue treatment with 6, 4, 2 and 0 t ha-1, 
respectively, indicating a significant influence of residue 
treatments on SOC. At  15 - 30 cm  soil  depth also, the 
graded levels of  residue application  @ 6, 4, 2  and 0 t ha-1, 
significantly (p=0.05) influenced the SOC and registered 
an increase of 22.7%, 14.8% and 4.7% respectively 
compared to no residue application (Table 3.3).
Microbial biomass carbon (MBC) was also significantly 
influenced by surface application of crop residue that 
varied from 136.6 to 193.1 mg kg-1 soil across the 
treatments (Table 3.4). Significantly higher MBC was 
observed with the application of sorghum residue @ 6t 
ha-1 when compared with control. The MBC contents 
with 6, 4, 2 and 0 t ha-1 residue levels were 193.1, 
171.5, 154.6 mg kg-1 and 136.61 mg kg-1 respectively 
registering an increase of 41.38%, 25.58%, 13.22% 
respectively over control. Significantly higher LC 
(324.2 mg kg-1) was observed with the application of 
sorghum residue @ 6t ha-1 (305.07 mg kg-1)  followed by 
4t ha-1 and 2t ha-1 (284.6 mg kg-1)  which was higher to 
the extent  of  20.61%, 13.48%, 5.87% respectively over 
control (268.82 mg kg-1)  (Fig. 3.26a). Soil earthworm 
castings were counted at two different dates (60 DAS 
and 80 DAS) in cowpea crop. At 60 DAS, the percent 
increase in earthworm castings in 6t ha-1, 4t ha-1 and 2t 
ha-1 residue treatments was 70.76%, 39.30% and 16.23% 
respectively over control. And the corresponding 
increase in earthworm castings at 80 DAS was 
65.14%, 40.15% and 15.79% over no residue application. 
(Fig. 3.26b).
Fig. 3.26: Effect of graded levels of surface residue application on (a) MBC, LC and (b) earthworm castings under minimum tillage
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To study the long term influence of tillage, crop 
residues and graded levels of N on crop yield, crop 
response and soil quality parameters in sorghum-
castor system in rainfed Alfisol. A field experiment 
comprising of conventional (CT) and minimum 
tillage (MT), residues 2 t ha-1 dry sorghum stover (SS), 
2 t ha-1 fresh glyricidia lopping (GL) and no residue 
(NR)) and nitrogen levels (0 (N0), 30 (N30), 60 (N60) 
and 90 (N90) kg N ha-1) under sorghum (Sorghum 
vulgare L.) and castor (Ricinus communis L.) system 
was initiated in a strip split-split plot design at HRF 
during 1995. During the year 2018, castor was the 
test crop and it was found that tillage, residues and 
N levels significantly influenced castor (CSV-27) 
yield. Minimum tillage recorded 9.3% higher castor 
yield (634.44 kg ha-1) compared to conventional 
tillage (580.39 kg ha-1). Among the residues, glyricidia 
(762.46 kg ha-1) and sorghum stover (577.30 kg ha-1) 
application significantly increased the yield by 58.02 
and 19.65% respectively compared to no residue 
application (482.49 kg ha-1). Application of N @ 90 
kg ha-1 recorded significantly higher castor grain yield 
(674.69 kg ha-1) followed by N applied @ 60 kg ha-1 
(624.44 kg ha-1) and @ 30 kg ha-1 (586.84 kg ha-1) 
compared to control (543.70 kg ha-1) (Fig. 3.27). 
When combined effect of tillage, residue and N levels 
were assessed, significantly higher  grain yield (881.34 
kg ha-1) of castor was observed with the  application 
of glyricidia  lopping + N @ 90 kg ha-1 + minimum 
tillage  (MTGL N90) followed by glyricidia lopping + 
N @ 90 kg ha-1 + conventional tillage (818.0 kg ha-1) 
(CTGL N90).
 
Fig. 3.27: Castor bean yield as influenced by tillage, residues 
and N levels in rainfed Alf isols 
3.1.14. Biochar amendment for improving the 
performance of maize in drylands-climate change 
adaptation and mitigation strategy (NICRA/17)
The concept of use of biochar as a soil amendment 
has been identified as a novel climate change 
mitigation option to enhance soil carbon storage 
and crop productivity through effective utilization 
of non-feed crop residues. Hence, a long-term field 
experiment was established in 2011 at Hayathnagar 
Research Farm to study the residual influence of 
different biochars on soil health and maize (DHM 
117) yield in rainfed Alfisol. In this experiment, four 
types of biochar were produced from maize, castor, 
cotton and pigeonpea stalk by slow pyrolysis at 450-
500°C temperature by using CRIDA biochar kiln. 
Then applied at two rates, i.e., 2 and 4 t/ha, once at 
the beginning of the experiment (2011). Experiments 
for each biochar were conducted in RBD consisting 
of eight treatments with three replicates. The 
treatments were T1 - Control, T2 - RDF, T3 -Biochar 
(2 t ha-1), T4 - Biochar (4 t ha-1), T5 - RDF + Biochar 
(2 t ha-1), T6 - RDF + Biochar (4 t ha-1), T7 - RDF 
+ Biochar (2 t ha-1) + FYM, T8 - RDF + Biochar 
(4 t ha-1) + FYM. Recommended dose of fertilizer 
(RDF) (120-60-60 kg N, P2O5, K2O ha-1) and FYM 
(5 t ha-1) were applied yearly as per treatments. 
Eight years of experimentation on the residual 
influence of different biochars in rainfed Alfisols 
under maize revealed that the application of biochar 
prepared from maize stalks was proved better 
than biochar prepared from castor, cotton and 
pigeon pea stalks in significantly influencing the 
soil bulk density, maximum water holding capacity, 
available N and K and maize yield. Application of 
maize stalk biochar @ 4.0 t ha-1 with RDF + FYM 
to maize produced comparatively less yield in the 
first year (23% increase over RDF alone) but it gave 
higher yield in second year (135% increase over 
RDF alone), third year (126% increase over RDF 
alone), fifth year (155% increase over RDF alone), 
sixth year (163% increase over RDF alone), seventh 
year (143% increase over RDF alone) and eight year 
(133%) after application. 
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3.1.15. Conservation Agriculture (CA) for productivity 
enhancement and mitigating GHG emissions in 
maize-horse gram systems in Alfisols of semi-arid 
tropics (NICRA/24)
Improving nutrient use efficiency (NUE) in rainfed 
condition is a major challenge. Thus, conservation 
agriculture (CA) was studied in stabilizing production 
and to improve NUE in rainfed regions by mitigating 
water and nutrient stress through adoption of reduced 
tillage, crop rotations and residue retention. In this view, a 
field experiment was initiated in 2012 in sandy loam soil 
of Gunegal Research Farm at CRIDA, Hyderabad with 
two tillage treatments viz., conventional tillage (CT) 
(two ploughings with disc+ harrowing+ complete removal 
of residues) conservation agriculture (CA) (no tillage, 
sowing the seeds by dibbling+ except economic product, 
retention of entire residues of both the crops; maize stover 
was cut at 30 cm height and spread in the field) as main 
plots and the subplots were nutrient management viz., 
control, N, P, K, S, Zn and B omission as sub plots in a 
split plot design. In this experiment, crops studied were 
maize (DHM-117) and horse gram (CRIDA 18R). 
Maize crop was grown during July-September and horse 
gram was sown in the month of September as maize crop 
failed due to extensive moisture stress as account of poor 
rainfall distribution. In case of horse gram, grain yield was 
significantly influenced by tillage treatments and tillage 
and nutrient interaction. Among the tillage practices, 
significantly higher grain yield was observed in CA (495 
kg ha-1) than CT (350 kg ha-1). Significantly higher 
grain yield was obtained in N P K S Zn B under CA 
(516 kg ha-1) compared to CT (370 kg ha-1). Significantly 
higher soil moisture (2.2% at time of horse gram sowing 
and 1.4% during flowering stage) was observed in CA 
compared to CT (Fig. 3.28).
3.1.16. Mitigation of climate change through resource 
conservation technologies in rainfed regions of India 
(NICRA/30)
Agriculture contributes 25% of global greenhouse gas 
emissions of which seed bed preparation has a significant 
share. It contributes 23-44% of total CO2 emissions 
due to fossil fuel consumption and soil organic carbon 
oxidation. Increasing consciousness on environment 
and food security has created interest towards low-
energy agriculture and reduction of greenhouse gas 
emissions. Hence, a study was conducted to identify the 
energy efficient, climate smart and environment friendly 
primary tillage implement for cleaner agricultural 
production and to improve the environment quality by 
analyzing the energy and carbon efficiency indicators. 
The effect of commonly used primary and secondary 
tillage implements in single or in combination for seed 
bed preparation in developing countries like cultivator 
(CV), cultivator followed by disc harrow (CVH), disc 
plough (DP), disc plough followed by disc harrow 
(DH), mould board plough (MP), mould board plough 
followed by disc harrow (MPH), rotovator (RO), bullock 
drawn plough (BP), bullock drawn harrow (BH), no 
tillage (NT) on energy conservation, environment 
impact and global warming potential was assessed in the 
study.  Results revealed that CV, MP and RO recorded 
higher soil based greenhouse gas emissions. NT and 
animal drawn implements recorded lower soil-based 
greenhouse gas emissions. Fuel consumption-based 
CO2 emissions for preparatory cultivation and sowing 
Fig. 3.28: Effect of tillage and nutrient management on a) grain yield b) soil moisture (%) during flowering stage in horse gram crop
a b
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were found to be 92, 81, 60, 60 and 40 percent lower 
in BP, BH, tractor drawn CV, DH, RO respectively as 
compared to MPH. RO and MPH recorded higher 
total CO2 equivalents over other tillage implements 
used in the present experiment. Among the different 
methods, reduced tillage with DH recorded higher 
energy use efficiency and carbon efficiency. Primary 
tillage implement with minimum soil disturbance and 
lower number of operations is an ideal environment 
friendly practice for mitigation of climate change as it 
recorded low global warming potential (GWP), energy 
and cost of cultivation with minimum yield reduction. 
The practical implication of the present work is that NT 
(no tillage) and shallow tillage in seed bed preparation 
with implements like disc harrow in rainfed sandy 
loam soils is a way to reduce the impact of seed bed 
preparation and the crop production on environment 
in rainfed agriculture. However, shallow tillage with 
disc harrow in seed bed preparation has low fossil fuel 
consumption, high energy use and carbon efficiency 
with reduced environment impact. Also, disc harrow 
may help in substantial energy savings. Overall, the 
findings of the study indicate the need for promotion 
of reduced tillage or shallow tillage with disc harrow 
in rainfed Alfisols of semi-arid regions for reducing 
energy consumption, mitigation of GHG emissions 
and increasing carbon efficiency. 
Another study was initiated with an objective to identify a 
resource conservation technology with low environment 
impact. The experiment was initiated with flat sowing, 
conservation furrow and paired row planting as main 
plots, mulch and no mulch as sub plots, no fertilizer, 
RDF, FYM + RDF as sub sub plots in maize-pigeonpea 
cropping system. This year, maize was the test crop. The 
results of the present study indicated that the maize yields 
were influenced by different treatments. In-situ moisture 
conservation treatments, live mulch with daincha 
recorded higher yields as compared to no moisture 
conservation and no mulch. FYM +RDF recorded higher 
yield as compared to RDF and no fertilizer in mulch 
treatment whereas the RDF recorded higher yield in no 
mulch treatments (Fig. 3.29 a&b). GHG emissions were 
influenced by different in-situ moisture conservation and 
fertilizer treatments.
3.1.17. Adaptive management of small ruminants under 
grazing conditions to climate change (NICRA/18) 
Small ruminants play immense role in supporting the 
livelihood system of the poorest of the poor, especially in 
the marginalized rainfed areas. Frequently climate related 
calamities particularly drought, have been increasing in 
the recent past in these areas and causing severe fodder 
shortage. All these are severely affecting the productivity 
in small ruminants. Hence, a study was initiated to 
identify the physiological indicators of stress in grazing 
small ruminants and development of consolidated 
adaptation strategies under grazing conditions.
This research was carried out to determine the effects of 
supplementation of concentrate mixture containing two 
levels of dietary selenium + vitamin E on physiological, 
blood biochemical and growth performance of   grazing 
Nellore ram lambs. Eighteen ram lambs (118.6±7.2 
d, age) were randomly divided into three comparable 
groups and studied for a period of 120 days (March 
to June months) during summer. Control group (T0) 
lambs (12.72±0.19) were fed with concentrate mixture 
Fig. 3.29: Influence of different resource conservation technologies (a) with mulch and (b) without mulch on maize yield
a b
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without selenium and Vitamin E, whereas T1 group 
lambs (12.68±0.17) were fed 0.1 mg selenium + 25 IU 
vitamin E and T2 group lambs (12.70±0.15) were fed 
0.2 mg selenium and 50 IU Vitamin E, respectively. All 
the lambs were allowed for grazing for 6 hrs early in 
the morning (0700 – 1100 hrs) and late evening (1600-
1800 hrs) in a day and supplemented with respective 
concentrate mixture @ 3 per cent of body weight at 
1200 hrs noon. 
Data from weather station located at HRF was used 
for development of thermal humidity index (THI) 
during March to June. THI was calculated by using 
the following equation; THI = Tdb – [0.55 – (0.55 x 
RH/100)] x (Tdb – 58). Live weight gain was recorded 
at fortnightly intervals. Physiological parameters [rectal 
temperature (RT), body temperature, respiration rate 
(RR) and pulse rate (PR)] of animals at fortnight 
intervals are noted in the morning (0600hrs) and 
evening (1800hrs) during study period. Respiration rate 
was determined by counting flank movements over 20 
seconds. The counts were then converted to breaths per 
minute (bpm). Rectal temperature was measured using 
a digital rectal thermometer. Body temperature has been 
measured using an infrared digital thermometer. Pulse 
rate was recorded per minute from middle coccygeal 
artery located on ventral aspect of tail. Five ml blood 
was collected prior to supplementation (d 0) and on d 
30, 60, 90 and 120d from the jugular vein from all the 
animals in lithium heparin coated vaccutainer for blood 
biochemical analysis. Blood samples were brought to 
the laboratory in ice immediately after collection. Serum 
was separated by centrifugation and upper plasma layer 
were separated and stored at –200C until completion of 
biochemical assays. 
The mean maximum ambient temperature and THI 
ranged from 29.0-42.5°C and 76.6 to 97.9, respectively 
during the experimental period. THI was above 
75 throughout the experimental period (Fig. 3.30) 
indicating apparent heat stress on grazing lambs during 
March to June months. Weight gain and average 
daily gain were higher (Fig. 3.31) in lambs received 
selenium+ Vitamin E through concentrate mixture 
and the differences were highly significant (P<0.01) 
during May and June months (Fig. 3.32).  The body 
temperature and rectal temperature were almost normal 
and comparable among the lambs at 0600 hrs, however 
higher values were observed at 1800 hrs.  The increase 
in body and rectal temperature was relatively low in 
lambs fed with antioxidant supplements. A similar 
trend was also observed in respiration and pulse rate of 
lambs. Increase in body and rectal temperature as well 
as respiration and pulse rate were significantly (P<0.05) 
higher in May month compared to other months 
and relatively lower in lambs received selenium+ 
Vitamin E supplemented concentrate mixture. Blood 
glucose, total protein, albumin levels were comparable 
among the lambs.  Slightly lower creatinine and blood 
urea nitrogen was observed in lambs supplemented 
with selenium + Vitamin E. Selenium + Vitamin E 
supplementation by their innate action of free radical 
scavenging and enhancing antioxidant potential would 
help in mitigation of negative effects of summer heat 
stress in grazing lambs.
Fig. 3.30: Thermal humidity index (THI) during March to 
June, 2018 at HRF  
Fig. 3.31: Weight gain and average daily gain in lambs with 
or without supplementation
Annual Report 2018-19 ICAR-CRIDA
72
Fig. 3.32: Live weight gain dynamics of lambs with or 
without supplementation
3.1.18. Knowledge management for climate resilient 
agriculture (NICRA/01)
Tackling impacts of climate variability requires specific 
focus and attention addressing the knowledge needs 
of various stakeholders. Access to various forms 
of knowledge improves the users understanding 
on climate variability, impacts, adaptations and 
mitigation strategies with a range of available options 
and opportunities for effective decision making. An 
assessment was done to analyze the knowledge needs 
and priorities of various stakeholders i.e.  farmers, field 
level extension professionals and researchers to manage 
climate variability. Preferential analysis of knowledge 
needs assessment was done using Likert 5 point scale 
methodology. A web based data collection format for 
collation of knowledge resources is being prepared and 
pre testing is under progress. The existing databases 
of publications/websites/video films on providing 
information on climate resilience in agriculture and 
allied sectors developed during previous years of project 
are updated with new additions to the database(s) during 
the current year. Data on capacity building activities 
of NICRA KVKs (2018-19) are being compiled by 
deploying data collection formats. Social media like 
facebook (https://www.facebook.com/ nicracrida/) is 
used as a platform in the project to share the promising 
technologies and events happened. Review of literature 
and content aggregation for an e learning module on 
drought management is completed. Preparation of 
draft module using freeware is under progress. The data 
collection instrument for analysis of ICT initiatives 
implemented under NICRA TDC is standardized 
with pre-testing. The questionnaire was mailed and data 
received is under compilation and analysis.
3.2. Technology Demonstration Component 
(TDC) (NICRA/16)
Technology Demonstration Component (TDC) of 
NICRA aims at enhancing the adaptive capacity of 
farmers to climate change and variability. TDC is 
being implemented in a farmer participatory mode 
in 121 Krishi Vigyan Kendras (KVKs) spread across 
the country in 28 states and one Union Territory. 
Demonstration of proven location-specific resilient 
practices related to natural resource management, crop 
production, livestock and fisheries are being taken up in 
various climatically vulnerable districts of the country. 
Creation of village level institutions to support and 
facilitate adoption of climate resilient technologies is 
an important aspect of TDC. The salient achievements 
of the TDC component during 2018-19 are as follows.
During 2018, about 75 NICRA districts received 
deficit rainfall. The distribution of the rainfall was 
erratic during kharif season as several NICRA villages 
experienced severe moisture stress during August and 
September months. At several locations, the water 
harvesting structures received little runoff during the 
season. Crops at several locations experienced moisture 
stress at ripening and maturity significantly impacting 
crop yields.
Enhancing water storage and utilisation of the harvested 
water to minimise the impact of prolonged dry spell is 
one of the flagship interventions of the project. Umrani, 
the tribal dominated village of the Nandurbar district, 
Maharashtra is frequently prone to drought and 
prolonged dry spells that impact crop growth. About 
12 low cost temporary check dams, 8 sand bag check 
dams, 5 water storage structures in the existing nala 
were constructed as part of NICRA programme which 
significantly enhanced water storage and enhanced 
water availability. Due to these structures, water levels 
in 65 bore wells and open wells has increased, creating 
access to water to about 324 ha in the village for critical 
irrigation, which is about 60% of the total cultivated area 
in the village. The availability of water has prompted 
farmers to take rabi crops such as chick pea, garlic and 
vegetable crops resulting in significant improvement in 
returns to several farmers in the village.
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Sand bag check dam at Nandurbar and successful maize crop grown with the harvested water
Water harvesting structures such as sand bag check dam 
(3 units), well renovation (5 units) were demonstrated 
in convergence with the development departments. 
Water harvesting structures were either constructed 
or repaired benefiting 70 farmers in 20 ha at NICRA 
village Gunia in Gumla, Jharkhand. Harvested water 
helped to increase the productivity of the wheat 
(K-9107 & Pusa-3118) and mustard (PM-30) crops in 
8 and 4 ha respectively, water used for the life saving 
irrigation during kharif for paddy, black gram and 
groundnut crops thus minimising the impact of dry 
spell during the kharif season. In Vadavathur village of 
Namakkal, Tamil Nadu, renovation of farm ponds were 
taken up which significantly enhanced water storage. 
About 15 farmers could provide supplemental irrigation 
to black garm (VBN-8). This intervention minimised 
the impact of dry spell and on an average increased the 
crop yields up to 22% with a benefit cost ratio of 2.7. 
   
Sand bag check dam and the wheat crop grown with the harvested water in Gumla, Bihar
Farm pond and raising of black gram using with harvested water at Namakkal, Tamil Nadu
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In the Himalayan states, demonstration of water 
harvesting and utilisation by jalkunds is one of the 
important interventions. Low cost water harvesting 
structures, jalkunds were demonstrated in East Sikkim 
where flowing water is diverted, stored and economically 
utilised for irrigation purpose during winter. About 
10 no. of Jalkund (5 m x 4 m x 1.5 m) have been 
constructed in NICRA village during the year with a 
capacity of 30,000 liters. This made it possible to grow 
a second crop, particularly high value vegetables, which 
has significantly enhanced returns.  
Tube well recharge technology is being demonstrated 
in the NICRA village Sitara in Bharatpur district of 
Rajasthan. Water table has risen significantly (8 to 10 
ft) in the village due to the recharge. The stored water is 
used for irrigation purpose during dry spell as protective 
irrigation. Due to recharge of tube well and availability 
of water, farmers are cultivating wheat, barley and 
vegetables where farmers traditionally used to grow 
mustard. On an average, crop yields in the village 
increased by 25 - 30% due to availability of water for 
entire crop duration and also for pre sowing irrigation 
when the September rains were not insufficient for the 
germination of the rabi crop. This technology has also 
been adopted by the 35 farmers of adjoining villages i.e. 
Sahenti and Mukundpura in Bharatpur district.
In Mahalingapur village in Gadag, five bore well 
recharge structures were constructed during the year 
which helped in realising higher green gram crop 
yield (8.3 q ha-1 ) due to availability of  water in bore 
wells in comparison with sole rainfed crop (4.6 q ha-
1). Demonstration resulted in higher B:C ratio of 2.76 
compared to rainfed crop (1.62).
NICRA village in Aurangabad, Maharashtra received 
56 percent deficient rainfall during kharif, 2018. 
Farmers adopted the in-situ moisture conservation 
practice of opening conservation furrow for every 
alternate row in redgram and Bt cotton, which resulted 
in yields of 13.1 and 14.3 q ha-1 respectively under 
moisture deficit conditions. The rate of adoption of the 
 
Jalkund and growing of vegetables with harvested rain water in East Sikkim
 
Recharge of tube wells and pre sowing irrigation for rabi crops at Bharthpur, Rajasthan
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practice is increasing every year in the NICRA village. 
Ridge and furrow method of sowing of green gram was 
demonstrated to 10 farmers in 4 ha at Motwa village 
in Satna and resulted in 2.25 q ha-1 additional yield 
and gross returns of Rs. 30441 ha-1 compared to farmer 
practice, Rs. 16014-1.
In Radauri village of Yamunanagar, direct seeding of 
rice (DSR) technology with improved varieties (PB-1 
and Pusa 1121 & 1509) demonstrated in 26 farmers’ 
fields (16 ha) resulted in 3 q ha-1 additional yields. 
Similarly, DSR technology (PB-1637) at Rasoolpur 
Jatan and adjacent villages in Muzaffanagar district 
resulted in 13.5% higher productivity and higher water 
use efficiency compared to the transplanted rice.
In Badhauchhi Kalan village of Fatehgarh sahib, 
for early sowing of wheat during rabi season, short 
duration paddy variety PR-126 was demonstrated in 
20 ha benefiting 16 farmers. The variety recorded 75 q 
ha-1 of grain yield with 3.0 BC ratio. Now the variety 
has spread to the 437 ha in the NICRA village and the 
adjoining villages. 
Water scarcity and low crop yields are the major 
constrains in the Chhoel-Gadouri village of Kullu 
district. Short duration maize composite varieties, 
Girija and Bajaura Makka were demonstrated in 27 ha 
covering 119 farmers. The yields of the improved short 
duration varieties were higher by 12 -18%, resulting in 
higher net income (Rs. 9400 & 12340 ha-1 respectively) 
compared to local variety. Similarly drought and yellow 
rust resistant wheat variety (HPW-368) adopted by 
126 farmers in 30 ha performed well in rabi season of 
the current year.
 
Opening of conservation of furrows in cotton and ridge and furrow in green gram at Aurangabad, Maharashtra and Satna, 
Madhya Pradesh respectively
 
Direct seeded rice cultivation in Yamunanagar, Haryana and Muzaffanagar, UP
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Demonstration on drought tolerant maize in Kullu, HP and salt tolerant paddy at Kaushambi UP
Salt tolerant paddy variety CSR-43 was demonstrated 
at NICRA village Umarchha, in Kaushambi district 
benefitting 55 farmers in 13 ha. Improved variety 
resulted in higher productivity by 10 percent under 
saline soil conditions with net returns of Rs. 47074 ha-1.
Short duration drought tolerant chickpea ( JG-14) and 
wheat variety ( JW-3211) were demonstrated in Koste 
village in Balaghat, MP for early sowing and towards 
minimising the impact of terminal heat stress involving 
60 farmers in 24 ha. These varieties resulted an average 
yield improvement of 18 to 40% with B:C ratio of 
3.4 and 4.8  in wheat and chickpea compared to local 
varieties. 
Drought tolerant pigeonpea varieties ICPL-87119 
and PRG-176 were demonstrated in frequently 
drought prone Kurnool district. These varieties spread 
to the extent of 73.8 ha in NICRA village involving 
178 farmers. The redgram variety PRG-176 with 
conservation furrow gave higher yield of 625 kg ha-1 in 
medium black soils and 375 kg ha-1 in light soils where 
long duration varieties got severely impacted due to 
moisture stress.
Demonstration of drought resistant Dharani variety of 
groundnut in 20 ha covering 20 farmers in the NICRA 
village of Chittoor district was taken up during the 
kharif season under rainfed conditions. About 19.5% 
increase
    
Drought tolerant wheat and chickpea varieties at Balaghat, MP
Demonstration of drought tolerant variety of red gram (PRG-176) and groundnut (Dharani)  
at Kurnool and  Chittoor, Andhra Pradesh
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in yield was observed with Dharani when compared to 
local variety Kadiri-6. An additional return of Rs. 6429 
ha-1 were realised by farmers.   
Flood is the major constraint affecting productivity of 
rice in Dhubri district in Assam. It is found to occur 
two to seven times in a year during May to September. 
Submergence tolerant rice variety Swarna Sub-1 
recorded seed yield of 51 q ha-1  as against 35 q ha-1 the 
traditional variety adopted by farmers with a net income 
increase of Rs. 18000 ha-1. The variety is being adopted 
by 43 farmers in the village.  In the same NICRA 
village, Boro rice variety Joymati, and staggered planting 
rice variety, Gitesh were demonstrated to assess the 
performance under delayed planting conditions in post 
flood situation. Yield improvement in submergence 
tolerance rice variety, Gitesh was up to 66% (40.05 q 
ha-1 from 24.0 q ha-1 in local variety) and net return 
increased up to Rs. 17,708 ha-1. About 30 farmers in 
the village adopted the variety.
Sirusuwada village of Srikakulam is frequently prone to 
floods. Upscaling of flood tolerant paddy varieties (RGL-
2537and MTU-1061) in the NICRA village is being 
attempted by making quality available seed to farmers. 
About 41 farmers adopted the variety in 80 ha during 
the year, resulting in 18% higher yields. The contingency 
measures, booster dose of fertilisers and prophylactic 
fungicide spray adopted during the 2 major cyclones 
(Titli and Petai) time helped in quick recovery of crop 
and reduction of crop losses after the cyclone.
Climate resilient intercropping systems were 
demonstrated in drought affected regions of Aurangabad 
in Maharashtra. Intercropping systems i.e., Bt cotton + 
green gram (1:1), soybean (MAUS-71) + pigeon pea 
(BDN-711) (4:2) and pigeon pea + pearl millet (6:3) 
adopted by 56 farmers in 23 ha, during the current 
drought year performed well and resulted in 18-20% 
higher crop equivalent yield and increased net income 
by Rs. 7600  ha-1.
   
Performance of submergence tolerance rice variety- Swarna sub-1 and MTU -1061  
at Dhubri, Assam and Srikakulam, Andhra Pradesh 
  
Bt cotton + black gram t pigeon + soybean intercropping systems at Aurangabad, Maharashtra 
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Demonstration of improved rainbow rooster breed 
in Purandarpur village of Cachar was taken up. Birds 
attained an average weight of 2.2-2.5 kg in eight weeks’ 
time and laid on an average 150 eggs per annum. About 
25 farmers adopted the technology and each farmer 
is raising 20 birds. By seeing the benefits of the above 
interventions, two commercial poultry farms started in 
the NICRA village with 700 and 500 number of birds. 
This technology has spread to adjacent 9 villages.
Improved rainbow rooster breed in Purandarpur village of 
Cachar, Assam
Livestock is one of the important components of 
farming system in Chittoor district of Andhra Pradesh 
as several cooperative dairies are operating in the 
district. Scarcity of fodder during drought situation 
was addressed by the introduction of fodder sorghum 
variety (COFS-31) in 50 ha and Hybrid Napier (Co-
4) in 10 ha in the village. CoFS-31 (185.0 t ha-1) and 
Co-4 (96.5 t ha-1) which produced higher fodder yield 
compared to farmers’ practice.
Low cost pigsty was demonstrated for the backyard 
rearing of pigs in Sipni village of Tirap district of 
Arunachal Pradesh. This practice resulted in higher 
body weight at 10 months age (66 vs 45 kg) with low 
disease incidence. An additional income of Rs. 3000 per 
pig was observed by rearing pig under low cost housing 
which provide favourable environment.
Low cost pigsty at Tirap, Arunachal Pradesh
Burning of paddy residues is one of the important 
issues grabbing the attention of everyone particularly 
in the states of Punjab, Haryana, Uttar Pradesh and 
the National Capital Region of Delhi. As part of the 
Technology Demonstration Component of NICRA, 
various technological options like use of baler, slasher 
Land shaping and ail cultivation at Nimpith, West Bengal
Land shaping and ail cultivation was demonstrated in 
village Bongheri of South 24 Parganas district which 
is cyclone prone and part of the ecologically fragile 
sundarbans of  West Bengal, situated close to the brackish 
water river Matla. Paddy was cultivated during kharif and 
vegetables were grown on during the rabi-summer in the 
main field, on land and pond embankments
Fish and duck rearing were introduced in the harvested 
freshwater in the pond. This practice improved the 
cropping intensity to 220% from mono cropping of 
paddy and increased the annual family net income 
from farming to Rs. 1,60,000 ha-1 besides reducing the 
impact of flooding and salinity.
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and incorporating paddy straw into the soil by rotavator 
are being demonstrated in these villages. Happy 
seeder is one of the promising technologies which can 
effectively be used for sowing wheat under high residue 
conditions. The total number of villages involved in the 
project are 25 (6 old and 19 newly included villages) in 
Haryana and Punjab states. By providing technological 
options as an alternative to crop residue burning, 
building capacity of farmers, facilitating the spread of 
technologies and establishing custom hiring centers at 
village level, almost all 25 villages became crop residue 
burning free during the year 2018.
The climate resilient practices adopted in the NICRA 
villages contributed to mitigation co-benefits of carbon 
sequestration and reduction of greenhouse gas emissions. 
The extent of mitigation co benefits were quantified 
by EX-ACT tool of FAO for Bihar, Jharkhand, West 
Bengal and A&N islands.  Data collection is in progress 
for the Northern states of Haryana, Himachal Pradesh, 
Jammu & Kashmir and Punjab. The adoption of 
resilient practices in the Gunia village of Gumla district 
of Jharkhand resulted in reducing the GHG emissions 
to the extent of 9 t CO2 equivalents/ year/ ha. 
Capacity building of the farmers is an important 
component of NICRA and several programs were 
taken up. Training programs were organised on various 
aspects of natural resource management, climate 
resilient cultivars, new technologies in crop production, 
enhancing the productivity of livestock and fisheries 
including feed and fodder management, efficient 
resource management, integrated farming systems, 
farm implements etc. Across all the KVKs about 1045 
training programs were conducted on various themes 
benefiting 29,190 farmers. 
Zonal level review workshops were organised at all 
ATARI zones for review of the work taken up during 
the year and for the preparation of the action plan 
for the year 2018-19 (Table 3.4). Zonal monitoring 
committees made 14 visits. The committee reviewed 
the work done under each module, interacted with 
communities, visited the demonstrations and made 
valuable suggestions for further improvement of the 
project. During the year, committee visited the 33 KVKs 
and made several suggestions and the suggestions were 
communicated to the KVKs for compliance (Table 3.5).
Interaction of the ZMC to the farming community at KVKs – Jodhpura and Bhatapara  
 
Wheat sowing in standing residues of rice with happy seeder in Punjab & Haryana states
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Table 3.4: Annual review workshops conducted during 2018-19
Zone (KVK’s) ATARI Place of  Meeting Date of Meeting
I (13) Ludhiana ICAR-ATARI, Ludhiana, Punjab 30th  July, 2018
II (7) Jodhpur ICAR-ATARI, Jodhpur, Rajasthan 9th  April, 2018
III (13) Kanpur ICAR-ATARI, Kanpur, Uttar Pradesh 8th  June, 2018
IV (13) & V (9) Patna, Kolkata WBUA & FS, Kolkata 27-28 June, 2018
VI (9) & VII (14) Guwahati, Barapani ICAR Research Complex, Barapani, Meghalaya 25-26 April, 2018
VIII (13) Pune MPKV, Rahuri, Maharashtra 5-7 May, 2018
IX (12) Jabalpur ICAR-ATARI, Jabalpur, Madhya Pradesh 5-7 September, 2018
X (11) Hyderabad KVK-Namakkal, Tamil Nadu 18-19 June, 2018                            
XI (7) Bengaluru ICAR-ATARI, Bengaluru, Karnataka 1st  June, 2018
Table 3.5: Zonal monitoring committee visits to KVK’s during 2018-19
S. No. ATARI KVK Visited Date visited
1. Guwahati Tirap and Sonitpur 3-5 July, 2018
2. Barapani Dhalai and Khowai 24-25 July, 2018
3. Kolkata Malda and Coochbehar 28-29 August, 2018
4. Jodhpur Barmer and Jodhpur 27-28 September, 2018
5. Jabalpur Bhatapara, Dantewada and Bilaspur 9-12 October, 2018
6. Guwahati East Sikkim and Dhubri 24-28 October, 2018
7. Bengaluru Chikkaballapura,  Davanagere and Tumkur 5-6 November, 2018
8. Barapani Dimapur and Mokokchung 12-14 November, 2018
9. Hyderabad West Godavari and Srikakulam 16-17 November, 2018
10. Pune Ahmednagar and Nandurbar 8-10 January, 2019
11. Bengaluru Belagavi 14th January, 2019
12. Hyderabad Kurnool and Anantapur 17-18 January, 2019
13. Barapani Serchhip and Lunglei 20-23 January, 2019
14. Jodhpur Bharatpur, Jhunjhunu and Kota 3-7 February, 2019
15. Pune Baramati 9th  March, 2019
16. Jabalpur Guna and Morena 13-14 March, 2019
Interaction of the ZMC to the farming community at KVKs – Tirap and Malda  
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4.1. All India Coordinated Research Project for 
Dryland Agriculture (AICRPDA)
During 2018-19, the AICRPDA Network was 
expanded with revival of 3 voluntary centres at 3 
ICAR Institutes, IGFRI,  Jhansi; CAZRI, Jodhpur 
and IISWC, Ballari centre and started a new voluntary 
centre at ARS, Adilabad, PJTSAU, Telangana. The 
AICRPDA network now has 31 centers, 25 centers 
under SAUs; 3 centres under ICAR institutes; and 
one each under CAU, Imphal; RBS College, Agra and 
BHU, Varanasi, in diverse rainfed agro-ecologies and 
socio-economic settings of the country. The project has 
a mandate to generate location specific simple rainfed 
technologies/practices  through on station research in 
the thematic areas of rainwater management, cropping 
systems, nutrient management, energy management, 
evaluation of drought tolerant varieties, alternate land 
use and farming systems. Since 2011, the network 
centres are also undertaking demonstration of resilient 
practices in selected villages under National Innovations 
on Climate Resilient Agriculture (NICRA) project. 
4.1.1. Rainwater management
•	 In arid Alfisols at Ananthapuramu, sub-soiling at 1 m 
distance recorded higher pigeonpea equivalent yield 
(PEY) (669 kg/ha), net returns (Rs. 11780/ha), B:C 
ratio (1.06) and RWUE (1.24 kg/ha-mm) compared 
to sub-soiling at 2 m distance and no sub-soiling in 
pigeonpea, castor, cluster bean and pearl millet. 
Subsoiling with chisel plough
•	 In semiarid Vertisols at Raichur, adoption of ridge 
and furrow system of planting for in-situ rainwater 
conservation recorded significantly higher seed 
cotton yield (2209 kg/ha) as compared to broad 
bed and furrows (1964 kg/ha) and flat bed system 
(1587 kg/ha). In subhumid Inceptisols at Munger, 
maize-rabi crops sown on raised beds recorded 
significantly higher maize equivalent yield (9448 kg/
ha), net returns (Rs. 113378/ha) and RWUE (12.88 
kg/ha-mm) followed by ridge and furrow system 
(8914 kg/ha, Rs. 106965/ha and 12.15 kg/ha-mm, 
respectively). 
•	 In arid Alfisols at Ananthapuramu, the seepage loss 
was less (72 l/m2/day) with sand + cement lining 
(6:1) of farm pond as compared to soil + cement 
(6:1) (132 l/m2/day) and soil + cement (8:1) lining 
(154 l/m2/day). 
•	 In semiarid Vertisols at Parbhani, application 
of cetyl alcohol @ 30 mg/m2 after every 10 days 
reduced evaporation losses from farm pond by 
54.4% compared to untreated control. The cost of 
application of cetyl alcohol was Rs. 1/m2. Similarly, 
at Vijayapura, least evaporation (120.9 cm) was 
recorded with application of cetyl alcohol followed 
by silicon oil (122.6 cm) compared to untreated 
control (216.4 cm). Further, at Parbhani, application 
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of one protective irrigation of 50 mm to soybean 
from harvested rainwater increased the soybean 
seed yield by 61.5% (1893 kg/ha) compared to no 
protective irrigation. 
4.1.2. Cropping systems
•	 Efficient intercropping systems at various centres 
enhanced system productivity viz. at Rakh Dhiansar, 
maize + cowpea (1:1) with 26.0% yield increase over 
base crop; at Rajkot, cotton + sesame (1:1) with 
48.5%; at Parbhani, soybean + pigeonpea (4:2)  with 
38.0%; at Akola, cotton + cowpea (1:1) with 75.2%; 
at Chianki, pigeonpea + okra intercropping system 
(1:1) with 124.5% over base crop.
Cotton + cowpea intercropping system (1:1)
•	 In subhumid inceptisols at Ballowal Saunkhri, strip 
intercropping of maize and cowpea with strip width 
of 4.8 m: 1.2 m (4.8:1.2) gave significantly higher 
MEY (3862 kg/ha), net returns (Rs. 3862/ha), B:C 
ratio (1.97) and RWUE (6.27 kg/ha-mm) with 
yield increase of 45.5 and 11.3% over sole cowpea 
and sole maize. 
Maize: cowpea strip cropping (4.8 m: 1.2 m)
•	 In semiarid Alfisols at Darsi, pearlmillet-cowpea 
sequence recorded the highest system productivity 
(1335 kg/ha), gross returns (Rs. 66772/ha) and B:C 
ratio (2.39) followed by foxtail millet-greengram 
sequence (1255 kg/ha) compared to sole pigeonpea 
(490 kg/ha). 
4.1.3. Nutrient management
•	 In arid Alfisols at Ananthapuramu, in the 33rd year 
of PMT study in groundnut, application of 50% 
RDF (10:20:20 kg N, P2O5, K2O/ha) along with 
FYM @ 4 t/ha recorded higher pod yield (2202 kg/
ha), followed by recommended dose of fertilizers 
(20:40:40 N, P2O5, K2O kg/ha) (2053 kg/ha) 
compared to control (2053 kg/ha). Application of 
50% recommended dose of fertilizer (10:20:20 kg 
NP2O5, K2O/ha) along with FYM @ 4 t/ha recorded 
higher soil organic carbon (0.6%), available nitrogen 
(184 kg/ha) and available K (395 kg/ha). The soil 
organic carbon stocks were higher in the plots under 
50% RDF + FYM @ 4 t/ha (13.42 Mg/ha) followed 
by FYM@ 4 t/ha (12.66 Mg/ha).
•	 In semiarid Vertisols at Jagdalpur, application of 
100% general recommended dose (GRD) + lime @ 
3 q/ha + MgSO4 @ 15 kg/ha + FYM @ 5 t/ha in 
furrow recorded higher groundnut pod yield (2002 
kg/ha), net returns (Rs.37654/ha) and RWUE 
(2.38 kg/ha-mm); at Vijayapura, application of 10 
kg/ha each of Fe and Zn + RDF (10:25 kg NP/
ha) recorded significantly higher seed yield of 
chickpea (1782 kg/ha), net returns (Rs. 45598/ha), 
B:C ratio (3.46) and RWUE (86.5 kg/ha-mm); at 
Kovilpatti, in-situ green manuring with sunhemp 
and application of 100% RDF (40:20:40 kg NPK/
ha) in cotton gave significantly higher seed cotton 
yield (1120 kg/ha), net returns (Rs. 24950/ha) and 
B:C ratio (2.54) compared to RDF without green 
manuring (985 kg/ha).
•	 In semiarid Vertisols at Arjia, foliar spray of soluble 
NPK (18:18:18 NPK) @ 2% at flower initiation 
and pod filling stages of black gram during dry spell 
produced significantly higher black gram seed yield 
(993 kg/ha) with higher net returns (Rs. 38271/ha), 
B:C ratio (2.08) and RWUE (1.67 kg/ha-mm).
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4.1.4. Tillage and nutrient management
•	 In semiarid Vertisols at Vijayapura, higher sorghum 
grain (591 kg/ha) and stover yields (739 kg/ha) were 
recorded with conventional tillage (1 ploughing + 
2 harrowings + 2 hoeings + 1 hand weeding), with 
higher net returns (Rs. 6315/ha), B:C ratio (1.44) 
and RWUE (1.74 kg/ha-mm) as compared to other 
low tillage practices. Under nutrient management, 
farmer’s practice + sunhemp green manuring 
recorded significantly higher grain (685 kg/ha) 
and stover yield (806 kg/ha) compared to other 
treatments. 
•	 In subhumid Inceptisols at Varanasi, rice with 
field bunding produced 15.5% higher grain yield 
(3150 kg/ha) compared to without field bunds. 
Conventional tillage (CT) along with weed control 
and interculture produced maximum seed yield of 
rice (3148 kg/ha) over low tillage treatments. Under 
nutrient management, significantly higher grain 
yield of rice (3127 kg/ha) was recorded with 100% 
recommended dose of fertilizer through inorganic 
source compared to 100% N through organic 
sources.   
4.1.5. Farm mechanization
•	 At Ananthapuramu, clusterbean planter was 
developed. Further, Ananta planter and Kisan 
planters were designed and developed with suitable 
seed metering devices for sowing of groundnut. 
•	 At Vijayapura, mechanized cultivation of pigeonpea 
recorded higher seed yield (1130 kg/ha), net returns 
(Rs. 55655/ha), B:C ratio (4.6), RWUE (1.9 kg/ha-
mm) with energy use efficiency of 22.0 compared to 
farmers’ method (1052 kg/ha).
4.1.6. Evaluation of improved varieties
•	 The varieties/germplasm that performed better 
compared to local checks/popular varieties were: rice 
cv. Dehangi (1861 kg/ha) at Biswanath Chariali; 
finger millet cv. BMM-10 (3003 kg/ha), chickpea 
cv. BAUG-26 (1460 kg/ha) at Chianki; greengram 
cv. MH-1315 (1242 kg/ha) at Hisar; pigeonpea 
cv. C-11 (2173 kg/ha), chickpea cv. IG-593 (1300 
kg/ha) at Indore; horse gram cv. VGH44 (BL 
44) (610 kg/ha), chickpea cv. C-1988 (1780 kg/
ha) at Vijayapura; horse gram cv. HG 3 (793 kg/
ha) at Solapur; groundnut cv. MLTG (SB)-17-6 
(1194 kg/ha), horse gram cv. HG-9 (1094 kg/ha) at 
Ananthapuramu.
Greengram cv. MH-1315 at Hisar
4.1.7. Alternate land use systems 
•	 At SK Nagar, drumstick + castor system recorded 
significantly higher drumstick equivalent yield (1371 
kg/ha), net returns (Rs. 40873/ha) and RWUE 
(0.66 kg/ha-mm) compared to other systems. At 
Chianki, highest aonla equivalent yield (14.44 t/ha) 
with B:C ratio of 3.77 was recorded in aonla + black 
gram system followed by aonla + sesame (12.30 t/
ha) compared to sole aonla (8.43 t/ha). 
•	 At Raichur, in shallow black soils, pigeonpea 
performed better as intercrop in neem (Melia dubia 
L.) and recorded higher seed yield of 933, 1039 and 
1223 kg/ha in Melia plant spacing of 5 m x 3 m, 5 
m x 4 m and 5 m x 5 m, respectively compared to 
foxtail millet and pearl millet. 
Melia dubia + pigeonpea system
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4.1.8. Rainfed integrated farming systems (RIFS) 
RIFS on-farm research was redesigned as flagship 
programme in AICRPDA. A standard methodology 
was developed for inventory and characterization of 
traditional rainfed farming systems (TRIFS) in each 
AICRPDA centre’s agroecology. The survey was done 
by each centre involving 240 farmers in 6 selected 
villages (3 villages from each block of identified district) 
covering both rainfed and partially irrigated (up to 30%) 
farming systems, as per structured schedule. Based on 
the analysis, predominant traditional rained farming 
systems were identified situation-wise (partially 
irrigated and core rainfed) and farmers’ category-wise 
(small, marginal, medium and large).
4.1.9. AICRPDA-NICRA
In AICRPDA, the NICRA programme was 
implemented, both on-station and on-farm with a 
focus on managing weather aberrations through Real-
Time Contingency Planning (RTCP) concept and as 
two pronged approach i.e. real-time implementation 
and preparedness. During first phase RTCP was 
implemented in 34 adopted villages in 15 states (2011-
17). In the second phase (2017-20), since 2017-18, the 
on-farm programme as Cluster approach was extended 
to 55 adopted villages in 15 states. The interventions 
to cope with delayed onset of monsoon and seasonal 
drought (early, mid and terminal) were demonstrated in 
more than 1000 farmers’ fields in these villages during 
2018-19.
Real-time contingency planning 
Delayed onset of monsoon
•	 At Chamua village (Lakhimpur district, Assam), 
under delayed onset of monsoon by 7 days, rice 
var. TTB-404 (medium duration) recorded higher 
grain yield (5110 kg/ha), net returns (Rs. 36100/
ha) and B:C ratio (2.41) compared to farmers’ 
variety (Mashuri) (2520 kg/ha).
Early season drought
•	 At Vannedoddi village (Ananthapuramu district, 
Andhra Pradesh), to cope with a dry spell of 29 days 
in castor, in-situ moisture conservation through 
opening of conservation furrows increased the 
pod yield by 21% (666 kg/ha) compared farmers’ 
practice of no conservation furrow (550 kg/ha), 
with higher net returns (Rs. 16884/ha), B:C ratio 
(2.07) and RWUE (1.79 kg/ha-mm).
Castor with conservation furrow 
•	 At Mudalapalya village (Bengaluru rural district, 
Karnataka), to cope with a dry spell of 24 days, 
in-situ moisture conservation with opening 
of conservation furrow between paired rows 
of pigeonpea in finger millet + pigeonpea 
intercropping (8:2) recorded 41.5% higher finger 
millet equivalent yield (2298 kg/ha) with higher 
net returns (Rs. 42200/ha), B:C ratio (2.36) and 
RWUE (7.46 kg/ha-mm) compared to farmers’ 
practice of finger millet + Akkadi cropping (1344 
kg/ha).
Finger millet + pigeonpea (8:2) with conservation furrow
Mid season drought
•	 At Warkhed village (Akola district, Maharashtra), 
soybean experienced a dry spell of 13 days at 
flowering stage. Opening of furrows in soybean 
gave 9.8% higher seed yield (1627 kg/ha) with 
higher net returns (Rs. 31250/ha), B:C ratio 
(2.29) and RWUE (1.80  kg/ha-mm) compared to 
farmers’ practice (1481 kg/ha).  
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Opening of furrow in soybean
•	 At Kavalagi village (Vijayapura district, Karnataka), 
under a dry spell of 21 days in pigeonpea, foliar 
spray of KNO3 @ 0.5% gave 24.6% higher 
seed yield  (748 kg/ha) with higher net returns 
(Rs. 29350/ha), B:C ratio (2.89) and WUE (4.06 
kg/ha-mm) compared to farmers’ practice of no 
foliar spray (600 kg/ha). 
•	 At Babhulgaon village (Parbhani district, 
Maharashtra), under a dry spell of 21 days in 
soybean, protective irrigation from the harvested 
rainwater in farm pond  gave 67.5% higher seed 
yield with higher net returns (Rs. 27869/ha), 
B:C ratio (2.39) and RWUE (1.63 kg/ha-mm) 
compared to no protective irrigation (842 kg/ha). 
Terminal drought
•	 At Warkhed village (Akola district, Maharashtra), 
a dry spell of 23 days occurred at pod initiation 
and development of soybean. Protective irrigation 
with rainwater harvested in farm pond gave 13.1% 
higher seed yield (1952 kg/ha) with higher net 
returns (Rs. 41905/ha), B:C ratio (2.70) and WUE 
(2.16 kg/ha-mm) compared to no protective 
irrigation (1726 kg/ha).  
Soybean with protective irrigation
Preparedness
•	 At Dagoliya Ka Kheda village (Rajasamand district, 
Rajasthan), in-situ moisture conservation through 
chiseling and peripheral bunding in sorghum gave 
26.4% higher grain yield (2717 kg/ha) with higher 
net return (Rs. 29125/ha), B:C ratio (2.75) and 
RWUE (5.49 kg/ha-mm) compared to farmers’ 
practice (2150 kg/ha).  
•	 At Kalamati/Dholia village (Banaskantha district, 
Gujarat), in-situ moisture conservation through 
ridge & furrow system in castor recorded higher 
seed yield (1029 kg/ha), net returns (Rs. 40009/
ha), B:C ratio (3.17) and RWUE (2.69 kg/ha-
mm) compared to local practice of flat bed method 
(816 kg/ha).
•	 At Nagla Dulhe Khan village (Agra district, Uttar 
Pradesh), mustard var. Giriraj gave higher seed 
yield (2305 kg/ha), net returns (Rs. 84992/ha) and 
B:C ratio (6.02) compared to RH-749 (2225 kg/
ha) & RH-406 (2155 kg/ha).
Mustard var. Giriraj at Nagla Dulhe Khan village
•	 At Achalpur village (Hoshiarpur district, Punjab), 
maize hybrid PMH-1 gave 35 and 44% higher 
grain yield (4229 kg/ha) with higher net returns 
(Rs. 43774/ha), B:C ratio (2.16) and RWUE (4.8 
kg/ha-mm) compared to var. Prakash and local 
cultivar, respectively. 
4.1.10. Monitoring and evaluation
Sixth annual review workshop of AICRPDA-NICRA
The sixth annual review workshop of AICRPDA-
NICRA was held at ICAR-CRIDA during 25-26 
May, 2018 with the objective to review the progress 
of the 23 centres during 2017-18 and to develop 
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technical programme for 2018-19. Dr. S. Bhaskar, 
ADG (AAF&CC), appreciated the contributions of 
AICRPDA centres in implementation of location-
specific real time contingency technologies to cope with 
weather aberrations and their validation in farmers’ 
fields. Dr. Bhaskar emphasized the need for horizontal 
expansion of real-time contingency plans (RTCPs) 
implementation in adjoining villages of AICRPDA-
NICRA villages. Dr. K. Vishnuvardhan Reddy, 
Director, ICAR-IIOR suggested for collaborative 
implementation of different interventions particularly 
the short duration and drought tolerant varieties of 
different oilseed crops through seed minikits. Dr. Vilas 
A. Tonapi, Director, ICAR-IIMR emphasized that 
a range of varieties of different millets with different 
maturity groups are available that could be assessed 
under real-time conditions of weather aberrations. 
Release of publications during annual review workshop 
Dr. K. Sammi Reddy, Director (Acting), ICAR-
CRIDA highlighted that the RTCP implementation is 
a very challenging but essential to cope with weather 
aberrations. Dr. M. Prabhakar PI (NICRA) suggested 
documenting the success stories and performing impact 
analysis of different interventions.
Dr. S. Bhaskar, ADG (A, AF&CC) addressing the 
participants
Dr. G. Ravindra Chary, Project Coordinator (Dryland 
Research), while welcoming the participants, briefed 
about the aim of the workshop and presented the 
overall progress of AICRPDA-NICRA. An interactive 
session on climate resilient oilseed and millet crops and 
varieties to cope with weather aberrations was held. 
Technical workshop of voluntary centres of 
AICRPDA
A one day technical workshop of 4 voluntary centres 
of All India Coordinated Research Project for Dryland 
Agriculture (AICRPDA) viz., Adilabad, PJTSAU, 
ICAR-CAZRI, Jodhpur, ICAR-IGFRI, Jhansi and 
ICAR-IISWC Research Centre, Ballari was held at 
ICAR-CRIDA on 26th May 2018. The objective of 
the workshop was to sensitize the centres about the 
mandate and activities of AICRPDA, and to develop 
technical programme 2018-19. 
Dr. Praveen Rao, Hon’ble Vice Chancellor, PJTSAU, 
Hyderabad, at the outset thanked the Council for 
approving the initiation of new voluntary centre under 
PJTSAU. He emphasized that soil and rainwater are 
two important natural resources in rainfed farming, and 
the centres should map all the resources of the domain 
districts and develop location-specific technologies 
for bridging the yield gaps in the domain districts. 
Dr. S. Bhaskar, ADG (AAF & CC), NRM Division, 
ICAR emphasized the importance of natural resource 
management research in view of climate change and also 
suggested the voluntary centres to prioritize the rainfed 
agriculture problems in the domain of the centre and 
accordingly initiate two or three focused experiments as 
problem solving research. Dr. K. Sammi Reddy, Director 
(Acting), ICAR-CRIDA highlighted the major 
problems of rainfed agriculture and emphasized that 
the voluntary centres should initiate location-specific 
rainfed agriculture research. Dr. G. Ravindra Chary, 
Project Coordinator (Dryland Research), thanked ICAR 
for approving the voluntary centres in SFC 2017-20. 
He gave an overview of AICRPDA network research 
and briefed about the aim of the workshop to develop 
technical programme for each voluntary centre. The 
scientists from 4 voluntary centres presented the details 
of resource characterization of the domain districts and 
technical programme 2018-19 was developed.
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Dr. V. Praveen Rao, Vice Chancellor, PJTSAU addressing the 
participants
Technical workshop on rainfed integrated farming 
systems research
A three day technical workshop on rainfed integrated 
farming systems research was held at ICAR-CRIDA 
during 27-29 May, 2018. The objective of the workshop 
was to analyze the data collected by the centres from 
240 farmers each on traditional rainfed farming 
systems, identify the predominant rainfed farming 
systems and perform constraint analysis. Dr. S. Bhaskar, 
ADG (AAF&CC), NRM Division, ICAR, Dr. K. 
Sammi Reddy, Director (Acting), ICAR-CRIDA, 
Dr. G. Ravindra Chary, Project Coordinator (Dryland 
Research), scientists from CRIDA and AICRPDA 
centres participated.
Dr S. Bhaskar, ADG (A, AF&CC) addressing the 
participants
XXVI Biennial workshop of AICRPDA
The XXVI biennial workshop of All India Coordinated 
Research Project for Dryland Agriculture (AICRPDA) 
was held during 16-19 January, 2019 at AICRPDA 
Centre, Bengaluru, University of Agricultural Sciences, 
Karnataka. In the inaugural session, Shri Ashok Dalwai, 
IAS, CEO (NRAA) and chief guest appreciated the 
efforts of AICRPDA in developing rainfed technologies, 
which are integrated and implemented through 
convergence of various national/state agriculture/
rural/tribal development programmes in the country. 
He highlighted that sustainability, climate change and 
nutritional security are the three emerging challenges 
which need immediate attention of researchers and 
policy makers. Dr. S. Rajendra Prasad, Vice Chancellor, 
UASB emphasized the need for run-off harvesting and 
efficient utilization for higher productivity, profitability 
and sustainability of rainfed agriculture. Dr. S. Bhaskar, 
ADG (AAF&CC), NRM Division, ICAR appreciated 
the efforts of AICRPDA and highlighted the need to 
move from subsistence to commercialization without 
compromising on sustainability and to strengthen agro-
ecology specific rainfed integrated farming systems for 
risk resilience and sustainability. Earlier, Dr. G. Ravindra 
Chary, Project Coordinator, highlighted the landmark 
contribution of AICRPDA to Indian agriculture, 
prioritization of research in AICRPDA in tune with 
emerging challenges in rainfed agriculture, and purpose 
of the workshop to strengthen technical programme to 
achieve the targets envisaged in SFC 2017-20. On the 
occasion, Shri Ashok Dalwai and dignitaries felicitated 
9 best dryland farmers from various states for adopting 
and popularizing improved rainfed technologies, 
and released 57 publications. AICRPDA centres 
Bengaluru and Ballowal Saunkhri were presented with 
‘most responsive centre’ certificates. Shri Ashok Dalwai 
inaugurated an exhibition highlighting the doable 
technologies from AICRPDA centre, Bengaluru, other 
AICRPs/Departments/KVKs in UASB for the benefit 
of farmers from various states and other stakeholders 
involved in agriculture research and development. 
This was followed by two special sessions on prioritization 
of rainfed areas, and Rainfed Integrated Farming Systems 
(RIFS) research; and four technical sessions during 
16-19 January 2019 on review of progress of research 
and finalization of technical programme of 31 centres, 
strengthening rainwater management research and 
collaborative programme of AICRPDA-AICRPAM. 
The major recommendations of the workshop include: 
strengthening on-farm participatory research on RIFS 
with focus on efficient resource flow between farm 
enterprises and minimum integration as a risk mitigation 
tool, and identifying common centres of AICRP on Farm 
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Implements and Machinery and AICRPDA for on-farm 
evaluation of farm implements and capacity building. 
The participants also visited on-station experiments at 
Bengaluru and on-farm trials/demonstrations under 
AICRPDA-NICRA in Chikkamaranahalli village, 
Bengaluru Rural district of Karnataka.
Release of publications by the dignitaries
Presentation of ‘most responsive centre’ certif icate to 
AICRPDA centre, Bengaluru
‘Best dryland farmer’ awardees with dignitaries
Visit of participants to Chikkamaranahalli village, Bengaluru 
Rural district and  interaction with farmers
Stakeholder consultation workshops 
Stakeholder consultation workshops were organized in 
the adopted villages by 9 AICRPDA centres viz. Akola, 
Arjia, Anantapuramu, Bengaluru, Kovilpatti, Phulbani, 
SK Nagar, Solapur and Vijayapura to discuss on 
strengthening the traditional rainfed integrated farming 
systems (TRIFS). Dr. S. Bhaskar, ADG (AAF&CC), 
Dr. G. Ravindra Chary, Project  Coordinator (AICRPDA), 
scientists from AICRPs/ICAR Institutes/ SAUs/KVKs, 
officials from state line departments, ATMA, NGOs and 
most importantly, farmers, participated and gave feedback 
for identifying component-wise suitable interventions 
for strengthening traditional RIFSs in the respective 
agroclimatic zones of the centres.
Stakeholder workshop in Sunderpura village,  
Bhilwara district, Rajasthan 
Stakeholder workshop in Kalenhalli village, Tumkur District, 
Karnataka 
Stakeholder workshop in Kanbas village, Solapur district, 
Maharashtra 
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Stakeholder workshop in Hegadihal village, Vijayapura 
district, Karnataka 
4.2. All India Coordinated Research Project on 
Agrometeorlogy (AICRPAM) 
4.2.1. Agroclimatic characterization
•	 The concept of Agroclimatic approach for determining 
the onset of monsoon season was developed by Anand 
centre. Agroclimatic onset for kharif season progresses 
from South East to North West of the state during 
the season. South Gujarat has early onset on 8th June 
and it covers the entire state with its latest onset in 
Kutch region on 3rd July. 
•	 Block level annual rainfall trends worked out for 
Bhadrak district of Odisha by Bhubaneswar centre 
revealed decreasing trend in annual rainfall  in 
Basudevpur (p=0.01 level). 
•	 Changes in annual / seasonal rainfall, length of 
growing period and through K-mean cluster 
analysis by Bengaluru centre established that the 
climate of the taluks Tiptur (Tumukur dist.) and 
Arasikere (Hasan Dist.) shifted from Central Dry 
Zone (90-150 day LGP) to Southern Dry Zone 
(150 to 180 day LGP) in Karnataka.
•	 Analysis of trends in two categories of extreme 
rainfall events viz., 75-100 mm and >100 mm by 
Solapur centre revealed decreasing trend in rainfall 
>100 mm in Ajra of Kolhapur and Patan tehsil of 
Satara district during southwest monsoon season. 
•	 Raipur centre analysed the rainfall data of different 
districts of Chhattisgarh and found that increasing 
trend in longest dry spell less than critical value was 
observed at Bijapur, Janjgir-champa, Kondagaon, 
Korba and Sukma districts indicating moisture 
stress in rainfed agriculture in these areas. 
•	 Analysis of extreme weather events during 1979 to 
2017 at Palampur indicated increase in dew days at 
the rate of 3 days per year and hail events by 2 per 
decade.
•	 At Vijayapura, analysis of seasonal rainfall districts 
with large area under green gram under two different 
productivity levels, viz., medium and low, showed 
that lower rainfall in June and greater variability is 
the major reason for low productivity.  
•	 Probability of getting consecutive wet and dry spells 
of 10, 20, 30 mm over mid altitude intermediate 
zone of Jammu region showed that Jammu, Katra, 
Samba and Rajouri districts are following the same 
pattern with wet followed by wet week during 21 to 
40th week, whereas Bhaderwah, Banihal and Batote 
are following a different pattern.
•	 At Dapoli, analysis of long term rainfall (1972-
2017), showed that drought year of moderate 
intensity in only 13% of the years. Higher single day 
rainfall events of >250 mm or more are experienced 
in 66% of the years. 
•	 The probability analysis of occurrence of consecutive 
dry weeks at five locations in Upper Brahmaputra 
valley zone of Assam carried out at Jorhat Centre 
indicated drought probability of 50% or more after 
42 SMW at four locations and after 38 SMW at 
one location. 
•	 The analysis of length of growing period for all the 
districts of Marathwada region by Parbhani centre 
indicated that the LGP varied from 120 to 150 
days.
•	 Samastipur centre has carried out the initial and 
conditional probabilities of rainfall in the districts 
of Samastipur and Muzaffarpur to observe highest 
conditional probability of > 50% for receiving wet 
week followed by wet week of 20 mm rainfall during 
25-40 SMW in both the districts. 
•	 The Standardized Precipitation Index (SPI) values 
calculated using 35 years (1983-2017) rainfall by 
Thrissur  centre identified 7, 4, 5 and 5 drought 
events (SPI < -1.0) during southwest, northeast, 
winter and summer seasons respectively. 
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•	 Udaipur centre analyzed one day extreme rainfall 
events during last 28 years in 14 districts of Rajasthan 
and found the highest frequency of occurrence of 
highest one day rainfall events in Sirohi district (29% 
of the years) followed by Bhilwara and Banswara 
districts (both in 11% of the years).
•	 The analysis of extreme temperature and rainfall 
carried out at Ludhiana centre over different 
locations of Punjab showed highest frequency of 
extreme high temperature events (>44°C) of 432 
at Bathinda and extreme low temperature (<0°C) 
events of 101 at Amritsar. The extreme rainfall 
events of >50 mm were observed to be more 
frequent at Ludhiana. 
4.2.2. Crop weather relationship
Kharif  2017
Rice
•	 At Jorhat, reduction in grain yield with delay in 
each day in sowing after 26 June was observed due 
to reduction in rainfall and temperature during re-
productive period. The minimum temperature (rip-
ening period) based predictive model was the best 
for prediction of grain yield with R2 of 0.91.
•	 Exposure of three cultivars of rice viz., MTU-1010, 
Rajeshwari and CG Sugandhit Dhan to three dif-
ferent growing environments at Raipur revealed 
higher yield in 15 June (4019 kg ha-1) and 30 June 
(3895 kg ha-1) transplanted rice which may be at-
tributed to favorable maximum and minimum tem-
perature during milking to maturity and lower yield 
in 01 June (2574 kg ha-1) crop may be due to unsea-
sonal heavy rainfall in the dough stage.
•	 In Palampur, panicle initiation did not take place in 
Basmati rice transplanted on July 15. The reason was 
ascertained by comparing with this crop grown un-
der Jammu conditions, where panicle initiation was 
observed. The maximum temperatures at Palampur 
lowered by 9.0-9.5°C and 4.5-6.5°C during sowing 
to emergence and emergence to Physiological ma-
turity, respectively as compared to Jammu and this 
was understood to be the reason for non-initiation 
of panicles at Palampur. 
•	  At Dapoli, maximum heat units of 2215°C days 
were required by rice transplanted during 23 
SMW compared to 2163°C days required when 
transplanted during 25 SMW.
•	 At Jammu, rice yield decreased by 14.9 and 28.7 
per cent with delay in sowing by 20 and 40 days, 
respectively due to reduced growing degree days 
(GDD), helio thermal units (HTU) and photo 
thermal units (PTU) accumulated at physiological 
maturity with each delay in sowing.
•	 At Mohanpur, low sunshine hours during flowering 
to grain filling stage of 01 July transplanted crop 
reduced the rice yield (3721 kg ha-1) compared to 
higher yield (4365 kg ha-1) achieved in  rice crop 
transplanted on 16 June.
Maize
•	 At Kanpur, June 19 sown crop and cv. Azad Hyb-2 
recorded the highest grain yield (6290 and 6470 kg 
ha-1) and heat use efficiency (7.73 and 7.87 g m-2 
°C day-1).  
Pearl millet
•	 Correlation between grain yield and minimum 
temperature was found to be significantly negative 
(-0.66*) and positive (0.59*) with rainfall at Hisar. 
•	 At Anand, delay in sowing after onset of monsoon 
resulted in decline in yield almost linearly. Cultivar 
GHB 744 had maximum productivity under timely 
sowing (at onset of monsoon) followed by GHB 
558 and GHB 5383. 
•	 At Solapur, the analysis of experimental data 
(2013-17) revealed that pearl millet sown in second 
fortnight of July produced significantly higher grain 
yield (1711 kg ha-1) and biomass yield (3563 kg ha-1) 
due to higher mean consumptive use of moisture 
(319 mm), mean moisture use efficiency (5.2 kg ha-1 
mm-1) and radiation use efficiency (1.98 g MJ-1). 
Finger millet
•	 Based on the study of moisture depletion pattern at 
different phenophases and the yield in finger millet 
over six years (1995-2001), drought classification 
in finger millet was made as: 20-40 percent 
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available soil moisture (PASM) (severe), 40-60 
PASM (moderate), >60 PASM (no drought). The 
threshold value of 50 per cent may be considered to 
differentiate drought and non drought areas.
Soybean
•	 The highest seed yield of 1089 kg ha-1 could be 
obtained under 21 June sown crop at Udaipur, 
which was significantly superior over 1 July and 
11 July sown crop varieties by 33.1 and 73.9 per 
cent respectively, due to more number of sunshine 
hours and higher rainfall (607 mm) during the crop 
growing period of 21 June compared to other dates 
of sowing. Comparatively shorter dry spell during 
the reproductive phase (21 days) in case of early 
sowing helped in achieving higher yield than other 
growing environments.
Pigeonpea
•	 Based on percent available soil moisture (PASM) 
and seed yield relationship studies at Bengaluru, 
classification of drought severity in pigeonpea was 
made as: 25-30 PASM (severe), 30-60 PASM 
(moderate), > 60 PASM (no drought) for pigeon 
pea.
Green gram
•	 Greengram crop matured 15 days earlier in case 
of first date of sowing (7 September) compared to 
other dates (17 and 28 September), irrespective of 
varieties (Meha, PM 05, Samrat). 
•	 At Jorhat, three varieties viz., Pratap, SGC-16 and 
Samrat were sown  under three sowing dates (5 
and  21 September and 7 October 2017) revealed 
significant positive correlation between seed yield 
and maximum temperature during budding, 
flowering and 50% podding stages (0.69*, 0.76*, 
0.66*, respectively) as well as minimum temperature 
during budding and 50% podding (0.80*, 0.77*).
Groundnut
•	 At Anantapur, crop sown during 2nd fortnight of 
July produced significantly higher yield (2622 kg 
ha-1) compared to 1st fortnight of July (2303 kg ha-1) 
and 1st fortnight of August (1766 kg ha-1). 
•	 Based on percent available soil moisture (PASM) 
and seed yield relationship studies at Bengaluru, 
classification of drought severity in groundnut 
was made as: 35-50 PASM (severe), 50-70 PASM 
(moderate), >70 PASM (no drought).
Sunflower
•	 At Solapur, cumulative moisture use of 350 mm 
and maximum temperature of around 32-33°C are 
the optimum limits for obtaining highest yield in 
sunflower (2013-2017).
Rabi 2017-18
Wheat
•	 At Ludhiana, historical (1971-2015) wheat 
productivity of Ludhiana district was analyzed in 
relation to temperature during 45th to 15th SMW 
for determining temperature thresholds for higher 
and lower yields and validated these thresholds with 
the actual maximum and minimum temperature 
during the years 2015-16 (low productivity year) 
and 2016-17 (high productivity year) showed close 
agreement with them.
•	 The reason for achieving wheat yield at Ranichauri 
in the 15 November sown crop was identified to 
be higher plant population (218 per m2) compared 
to other dates of sowing due to higher thermal 
regime (maximum and minimum temperature) in 
31 October to 15 November sown crops.
•	 At Palampur, 05 November and 05 December sown 
crop produced higher and on par yield (2500 and 
2580 kg ha-1, respectively) where as late sown (20 
December) crop achieved lowest yield (1820 kg 
ha-1) due to higher temperatures during tillering to 
heading and heading to grain filling stages. 
•	 By analyzing long-term (6 yrs) yield data for 
obtaining >4000 kg ha-1 yield of irrigated wheat, 
maximum and minimum temperatures of 15.5-
20.7°C and 4.2-9.4°C during tillering to heading 
and 20.5-25.9°C and 7.9-13.8°C during heading to 
grain filling were found to be optimum at Palampur.
•	 Study on the effect of growing environments and 
wheat cultivars at Kanpur showed highly significant 
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negative relationship between grain yield and 
temperature (Tmax, Tmin and soil temperature) at 
all stages during reproductive period (jointing to 
maturity). 
•	 Crop-weather relationship studies conducted in 
wheat cultivars HD 2967, Raj-3077 and RSP-
561 showed highest RUE (1.64 g MJ-1 m-2) in 05 
November sown crop followed by 1.26, 1.01 and 
0.84 g MJ-1 m-2 in 20 November, 05 December and 
20 December sown crops, respectively.  
Barley
•	 The 03 November sown barley crop at Hisar 
recorded highest radiation use efficiency at 60 
DAS as well as heat use efficiency at physiological 
maturity compared to other dates of sowing which 
was reflected in the highest yield (5900 kg ha-1) 
achieved by it. 
Maize
•	 Correlation studies between grain yield and weath-
er parameters during different phenophases at Sa-
mastipur showed maximum temperature during 
tassleing to silking and silking to maturity played 
an important role by influencing the grain yield 
positively (r = 0.65* and 0.58*, respectively), while 
minimum temperature during germination to 
knee high stage showed significant negative effect 
(r = -0.60*) and milking to dough had significant 
positive higher impact on grain yield (r = 0.72**).
•	 Crop-weather relationship studies conducted at 
Kovilpatti showed that the 09 and 16 October sown 
crops recorded the higher grain yield (4871 4752 kg 
ha-1) and earlier sown crops (29 September and 03 
October) recorded lower yield due to receipt of less 
rainfall at irregular intervals. 
Mustard
•	 Highest seed yield (2526 kg ha-1) was recorded in the 
mustard crop sown on 10 October which declined 
linearly with delay in sowing and  optimal ranges 
of weather variables during different phenophases 
of the crop for achieving higher productivity were 
also determined.
•	 Significantly higher seed yield was recorded in 
31 October sown crop over subsequent dates (15 
and 30 November) at Faizabad due to favourable 
maximum and minimum temperature (28.0-29.9°C 
and 12.2-12.3°C, respectively) and higher sunshine 
hours during both vegetative and reproductive 
stages. 
•	 At Udaipur, highly significant positive relationship 
between mustard seed yield and mean temperature 
was observed during vegetative stage and with unit 
increase in mean temperature during vegetative 
period increased seed yield by 160 kg ha-1.
•	 Higher rainfall during sowing to emergence and 
higher maximum temperature during emergence 
to first flower affected mustard yield positively 
at Palampur and the negative impact of rising 
minimum temperature during flowering to 90% 
pod formation was higher than that of maximum 
temperature.
Sorghum
•	 At Solapur, sorghum yield increased up to maximum 
and minimum temperature of 32.0 and 17.5°C 
respectively, and decreased with temperature above 
these threshold limits and the crop sown at SMW 
40 (01-07 October) produced maximum grain yield 
(1204 kg ha-1). 
Chickpea
•	 The higher yield in 05 November sown crop of 
chickpea at Anantapur was found to be related to 
higher daily thermal temperature range (DTR) 
of 18.4°C during pod development to maturity 
compared to the DTR in 25 October (16.9°C) and 
25 November (16.8°C) sown crops. 
•	 At Vijayapura, the variety BGD-111-1 performed 
better compared to other varieties under both 
favourable and unfavourable conditions during 
2017-18.
•	 Chickpea varieties sown late (10 December) at 
Ranchi were exposed to comparatively higher 
average maximum (27.6°C) and minimum (10.5°C) 
air temperatures during each stage of the growing 
period and lower total sunshine hours (221 hrs) 
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during reproductive stage which was reflected 
in lower seed yield than normal sown crop 
(2160 kg ha-1).
•	 The higher yields in the 10 November and 25 
November sown crops at Raipur were found to 
be related to lower maximum (28.9-29.8°C) and 
minimum (8.2-12.5°C) temperature during the 
crop growing period compared to the third date (10 
December). 
Potato
•	 At Hisar, potato yield had significant positive 
correlation with both maximum and minimum 
temperature during emergence to tuber initiation 
and negative correlation with sunshine hours during 
tuber bulking to physiological maturity.
4.2.3. Crop growth modeling
•	 DSSAT- cotton model was evaluated for Ajeet-155 
variety using experimental field data collected 
under four sowing dates 25, 26, 27 and 28 SMW 
during 2015-17 at Parbhani, Maharashtra. The 
absolute error between observed and simulated 
phenology by the model was 04-10 days. However, 
both phenology and yields simulated by model were 
within the reasonable limits for crop sown during 
26 SMW. 
•	 At Jorhat, Assam the CERES-Rice model was 
calibrated and validated for rice cv. Swarna Mahsuri 
and the genotype coefficients were also developed 
for the same. The validated model now can be used 
for climate change impact assessment studies in the 
Upper Brahmaputra Valley (UBV) agroclimatic 
zone of Assam. 
•	 DSSAT-Rice (Version 4.5) model was run with 
data generated from field experiments conducted 
at Faizabad, Uttar Pradesh with three rice varieties 
viz. NDR-359, Sarjoo-52, Swarna during kharif. 
The experimental data for 2014-15 and 2016 were 
used for calibration and validation of the model, 
respectively. The validated model could predict 
phenology and grain yield within reasonable limits. 
4.2.4. Crop weather and pest relationships
•	 The correlation analysis between incidence of 
spotted pod borer and weather parameters in 
pigeonpea indicated significant negative correlation 
of both number of webs/m2 and live larvae/m2 with 
minimum temperature, maximum temperature, 
afternoon relative humidity, rainfall, and wind 
speed, and significant positive correlation with 
bright sunshine hours recorded during previous 
7-days period at Anantapur.
•	 At Hisar centre, Haryana aphid occurrence was 
observed during flowering to seed development 
phase and was related to prevailing high humidity 
conditions for 2 to 3 days. Sowing on 10th October 
and 20th October was found to be most appropriate 
for preventing aphid infestation of high intensity in 
mustard. 
•	 Anthracnose disease in grapes at Vijayapura centre, 
Karnataka was forecasted one week ahead using 
maximum temperature, morning relative humidity 
and afternoon humidity one week prior to the 
incidence of the disease.
4.2.5. Agromet advisory services
•	 All AICRPAM centres are involved in preparation 
and dissemination of agromet advisories to the 
farmers and other stakeholders in the respective 
states.
•	 Udaipur centre, Rajasthan of AICRPAM has issued 
as agromet advisories to selective farmers in selected 
villages during kharif and rabi seasons.  
•	 Vijayapura and Bengaluru centres of AICRPAM 
contributed for issuing agromet advisory messages, 
which are being disseminated to more than 38 lakh 
farmers in all districts of Karnataka by Karnataka 
State Natural Disaster Monitoring Centre 
(KSNDMC).
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Krishi Vigyan Kendra (KVK), Ranga Reddy district of 
CRIDA was established in 1976 and currently adopted 
Gummadivelli, Kolanguda villages of Kandukur Mandal 
and Nerrapally village of Ibrahimpatnam mandal.
5.1. On Farm Testing (OFT)
KVK assessed 16 technologies on varietal, ICM, 
horticulture, livestock management in the adopted 
villages during 2018-19.
5.1.1. Agronomy and Horticulture
Technology Yield (kg ha
-1) Net returns  
(Rs. ha-1) B:C  RatioFP IP
Technology Net returns  
(Rs. ha-1)
B:C  Ratio
High yielding, disease and pest tolerant rice cv. DRR Dhan 46 5525 6670 49390 1.77
High yielding yellow grain variety of sorghum cv. PYPS-2 650 1050 8500 1.58
Improved tube rose variety-Arka Prajwal 2250 4830 390500 5.22
Soil test based fertigation technique for high productivity in 
bottle gourd
28300 39700 304500 4.29
Improved Chrysanthemum and  Marigold  for high 
productivity 
3700 6200 65800 2.6
Drumstick as intercrop in chrysanthemum for high net 
returns
4.6 8.3 161700 3.87
Multipurpose plastic mulch sheet laying machine for tomato, 
bottle gourd and musk melon
•	 Cost savings of Rs. 4100/- compared to farmers practice 
and labour and time saving (two hours) per acre.  
•	 Yield enhancement due to mulching 
•	 Farmers net income increased to Rs. 1,57,960/-
Alternate wetting and drying method in paddy •	 Increase in yield : 10 to 30%
•	 Decrease in the no. of irrigations : 60
•	 Reduced water use :  33 to 60%
Efficient use of water through micro sprinklers in vegetable 
crops
Irrigation water use efficiency enhanced by 70 to 80%
CRIDA BBF planter along with laying of drip pipe manually 
in bottle gourd
•	 Yield enhancement 10 to 20 t ha-1 
•	 Net income increased to Rs. 95960/-
FP- Farmer practice; IP- Improved practice
OFT on rice cv DRR Dhan 46 Assessment of tube rose cv Arka Prajwal
5. Krishi Vigyan Kendra-Ranga Reddy District
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5.1.2. Animal Science: 
Technology FP IP Results
Efficacy of coated 
vitamin and 
chelated minerals on 
reproductive problems 
in dairy animals
Natural grazing with dry 
paddy straw
Natural grazing + complete balanced 
ration with supplementation of coated 
vitamins, chelated minerals (Garbhamin) 
Dosage: 1 bolus daily till desired effects 
or 14 days Janova – 3 capsule for 2 days.
Animals showed estrous 
signs in time and attained 
good conception rate
Feeding of area specific 
mineral mixture in 
milch animals
Natural grazing with dry 
roughages
Natural grazing + complete balanced 
ration with area specific mineral mixtures 
(Ca, P, S, Cu, Zn, Co, I).
Quantity of milk and fat 
was enhanced by 31% and 
52% respectively. Income 
increased by 31% through 
sale of milk 
Feeding of Total mixed 
ration (TMR) to milch 
animals
Natural grazing  with 
improper concentrate 
ration
Supplementation of green, dry roughages, 
concentrates, mineral and vitamins in  
balanced proportion to milch animals 
Increased milk yield by 
22%, improved fat by 3%,  
farmer utilized agriculture 
by products effectively 
and reduced the feed cost
Integrated farming 
system model with 
sheep and goat farmers
Small ruminants grazing 
in barren lands with poor 
nutritive fodder resources
Provided high protein leguminous hedge 
lucerne seeds @ 2 kg per farmer
Availability of 55% more 
green fodder during lean 
period 
FP- Farmer practice; IP- Improved practice
Demonstration of total mixed ration
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 5.1.3. Home science 
On Farm Trials Remarks
Value addition to dried  
green leafy vegetables 
(Moringa and curry 
leaf )
•	 Value addition of food products with dehydrated green leafy vegetables can be advocated 
as a feasible food-based approach to combat micronutrient malnutrition like anemia and 
osteoporosis. 
•	 50% increase in hemoglobin and 100% reduction in drudgery in utilising the green leafy 
vegetables in daily cooking.
•	 Easy to preserve, feasibility, convenience and offseason availability are some of the advantages 
of dehydrated green leafy vegetables and they can be incorporated into traditional products at 
the household level. 
•	 Green leafy vegetable powders retained good amounts of proteins, fiber and minerals (Ca, Mg, 
Fe) and fair amounts of ascorbic acid and β-carotene.
Multi grain atta  and 
designer ravva with 
millets and horse gram
•	 Multi grain atta is healthy food due to high energy and help in controlling diabetes. 
Deficiency of protein and calcium can be eradicated. 
•	 It can be used for preparation of upma, pongal, kichdi etc. 
5.2. Front Line Demonstrations (FLDs) 
297 FLDs on 19 technologies were conducted on 
field crops, vegetables, fruit crops, livestock, farm 
mechanization, soil and water conservation and 
drudgery reduction.
5.2.1. Agronomy and Horticulture
Crop Technology FLDs Yield (kg ha
-1) %  Increase in yieldFP IP
Kharif
Pigeonpea Cluster FLD on cv. PRG 176 
with production technologies 
and mechanized sowings using 
CRIDA 6 row planter 
20 (8 ha) 500 730 46.0
Tomato Use of micro nutrients foliar 
spray (vegetable special) for 
higher flower and fruit set in 
vegetables
10 (4ha) 25500 28300 10.2
Ridge gourd Control of fruit fly with IPM 10 (4ha) 28400 34500 35.8
Rabi
Chickpea Cluster FLD on cv. Nandyal 
Gram 49 (NBeg 49)
25(10ha) Irrigated: 1450
Rainfed: 1050
Irrigated: 1725
Rainfed: 1365
18.96
30.00
Guava Control of fruit fly  through 
mass trapping with fruit fly 
traps
10 (4ha) 12100 14800 10.4
Pigeonpea 
& maize
Demonstration CRIDA six 
row planter 
25 (10ha) •	 20% saving in seed 
•	 15-20% saving in fertilizer, 
•	 Increased productivity by 20-40% 
•	 Enhanced cropping intensity 5-22%  
•	 Increase in Gross Income and Return 20-40% 
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Maize, 
pigeonpea,
jowar, 
tomato,  
mango
Demonstration of rotavator 
for field operation and 
seedbed preparation 
8 (15 ha) •	 Primary and secondary application possible with the 
rotavator. 
•	 Field capacity (ha/hr): 0.43. 
•	 Field efficiency (%): 79. 
•	 Fuel consumption (lit/hr): 3.2.
•	 Speed of operation (km/hr): 3.6. 
Tomato, 
cotton and 
mango
Demonstration of 
mechanical weeders 
10(5 ha) Power weeder
•	 Weeding coverage time 2-3 hr 
•	 Cost around Rs. 1000 
•	 Saving of cost Rs. 2000 and time 6 hrs.
Maize and
sorghum 
Demonstration of Chaff 
cutter for fodder making to 
feed animals 
6 (10 ha) •	 Two cutting blades with sharp edges 
•	 Available in single phase electrical version. 
•	 It cuts green & dried fodder, soft branches of trees for 
making compost fertilizer 
•	 Cleaning of machine gives better cutting output 
•	 Cutting size: 0.75 to 1.0 inch. 
•	 Covered body improves the safety of machine 
•	 Range of machine- 1.5 to 2 hp 
•	 Capacity per hour- 200 kg. 
•	 Approx. wt. of machine- 150 kg. 
FP- Farmer practice; IP- Improved practice
Chickpea cv. Nandyal Gram 49 (NBeG 49)  IPM for fruit fly in cucurbits
Demonstration of six row planter in farmers’ f ield
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5.2.2. Animal Science
Intervention FP IP Increase over FP
Demonstration of  
RBN-13 fodder variety 
Yield: 298 t/ha Yield: 410 t/ha RBN-13 38% yield increase in green 
fodder 
Demonstration of 
mineral licks for 
grazing sheep and goat
Poor nutrients with 
agricultural by products 
and no supplementation 
of minerals
Concentrated balanced ration with 
supplementation of mineral in the 
form of salt licks
8.8%  higher body weight 
Management of 
parasitic infestation in 
calves 
No proper control of 
ecto and endo parasitic 
leads to severe calves 
mortality 
Internal parasite control- Fentas plus 
–Orally @ 1ml/ 3kg b.wt                            
External parasite control- Butox – 
2ml/ litre used. Advised Hygienic 
sanitation measures
100%  reduction of parasitic 
load after booster dose of 
21 days period with broad 
spectrum antihelminthics
Demonstration of 
silage bags for fodder 
conservation 
Severe shortage of 
fodder during lean 
period 
Conservation of surplus fodder in 
new innovative method - silage bags. 
Conserving surplus green 
fodder in silage bags and 
utilized in lean season resulted 
in  18% increase of milk yield 
Demonstration of 
multi-cut fodder 
sorghum CoFS-29
Single cut sorghum 
with low yield of 69 t 
ha-1 green fodder
Multi-cut (6-7 cuts) fodder sorghum 
green fodder yield was 123 t ha-1 due 
to more tillers, quick regeneration, 
moderately tolerant to drought 
78% more green fodder yield 
FP - Farmer practice; IP - Improved practice
FLD of multicut fodder sorghum cv. CoFS-29 
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5.2.3. Home science 
FLD Observations recorded Remarks
Tomato 
preservation
80% utilized in their daily consumption Preservation techniques help the farmers to increase the 
income. Trainings given on preparation of sauce, tomato 
jam, pickle, pulp
To be continued in 2019-20 as an enterprise
Improved 
sickles
•	 60% reduction in drudgery
•	 20% reduction in time 
•	 Increased safety
Awareness spread to 10 villages in Ranga Reddy district.
To be continued in 2019-20 
Nutrition 
garden
•	 Money saved and increased consumption 
of vegetables there by more consumption 
of nutrients and better health
Reduces the micro nutrient deficiency in farm families.
To be continued in 2019-20
Cotton knitted 
hand gloves
•	 Reduction in drudgery 
•	 Increased safety 
Awareness spread to 10 villages in Ranga Reddy district.
Dryland 
weeders
•	 80% reduction in time 
•	 80% reduction in labour expenditure
Awareness spread to 10 villages in Ranga Reddy district.
To be continued in 2019-20 
5.3. Seed Hub Programme 
Seed Hub Project was sanctioned in 2016 by the 
Ministry of Agriculture and Farmers’ Welfare, Govt. 
of India to CRIDA-KVK for seed production of 
pigeonpea, greengram and horsegram. During kharif 
2016-17, 2017-18 and 2018-19 seed production of red 
gram and horse gram was taken up. The seed production 
process was registered with TSSOCA, Govt. of 
Telangana. 160 q of red gram (PRG-176) foundation 
and certified seed was produced at Research Farm, 
CRIDA and procured from farmers and the seed was 
supplied to TSSDC and Department of Agriculture 
and Farmers. About 17 q of horsegram (CRHG-4 
and CRIDA-18 R) seed (TLS) was produced from 
Hayathnagar Research Farm, KVK. An amount of 
Rs. 10, 46,115/- income was generated through sale of 
quality seed. 
5.4. Training Programmes
Krishi Vigyan Kendra organized 51 need based and 
skill oriented training programmes on various aspects 
of improved technologies to 1560 clientele farmers, 
farm women, rural youth and filed level extension 
workers.
Discipline No.  of Courses
No. of participants TotalMale Female
Crop Production 3 71 5 76
Plant Protection 3 56 9 65
Home Science 16 0 695 695
Veterinary Science 10 186 14 200
Agricultural  
Engineering 9 210 27 237
Horticulture 10 262 25 287
Total 51 785 775 1560
Training on fodder crops management at Regional Fodder 
Station, Mamidipally
Imparting training on apiculture to farm women 
Annual Report 2018-19 ICAR-CRIDA
100
5.5. Extension activities 
Activity Number No. of  farmers
Field diagnostic visits 38 155
Field days 3 160
Other Extension activities 
(Kisan mela, Kisan ghostis, group 
discussions, method demonstrations, 
ICTs through WhatsApp etc.)
365 12904
Skill development training 
programmes
6 193
Agro-advisory services through 
mobile contacts,  SMS and m-kisan
918 18640
Exposure visits 12 302
Lectures delivered as resource persons 38 1520
World Soil Health day (05.12.2018) 1 142
National Women Farmers Day 
(Mahila Kisan Diwas) & Technology 
day (15.10. 2018)
1 305
Mothers Milk Week Celebrations 1 35
National Nutrition Month 3 291
National nutrition month 2018
5.6. TV/Radio talks/shows
Date Topic Source
22-6-2018 Good management practices in 
vegetables 
AIR 
Nampally
1-11-2018 Management practices in winter 
vegetables
AIR 
Nampally
5-11-2018 Measures for pre flowering mango 
orchards and plant protection 
during bearing period
AIR 
Nampally
5.7. Participation of SMS in conferences, meetings, workshops and symposia
SMS Topic Period Venue
G. Sri Krishna,  
S. Vijayakumar
ZREAC 2018 May 7, 2018 RARS, Palem
S.M. Vidya Sekhar, 
S. Vijayakumar
Action plan and progress of cluster FLDs 
workshop on pulses and oilseeds
May 24, 2018 IIOR, Hyderabad
G. Sri Krishna,  
S. Vijayakumar
Action plan meeting of Telangana KVKs 
organised by ATARI, Zone X
May 30 to June 1, 2018 ATARI-CRIDA
S.M. Vidya Sekhar Annual ATARI Action Plan workshop 
2018-19 
May 31 to June 1, 2018 CRIDA, Hyderabad
S.M. Vidya Sekhar Review meeting of Centrally sponsored 
schemes
June 11, 2018 IIOR, Hyderabad
G. Sri Krishna,  
S. Vijayakumar
Hands on Training to Master trainers of 
KVKs on TCS-ICAR-KVK Sandesh 
August 3, 2018 ATARI, Zone X
G. Sri Krishna Annual Zonal Workshop of KVKs Zone X September 20-22, 2018 ATARI-CRIDA
G. Sri Krishna,  
D. Sudheer
Training of Trainers for KVKs, SAUs and 
ICAR institutes 
September 25-27, 2018 PJTSAU, Hyderabad
S.M. Vidya Sekhar T&V System Workshop September 29, 2018 DAO Office (Ranga Reddy 
District) SAMETI
D. Sudheer India International Science Festival 
(IISF), Agriculture Conclave
October 5-8,  2018 Indira Gandhi Pratishthan, 
Lucknow
G. Sri Krishna State level workshop on skill development 
training in Agriculture & Allied sectors 
January 29, 2019 Marriot Hotel organized by 
SAMETHI 
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S. Vijayakumar 5th International Conference on Hydrology 
and watershed management with a focal 
theme on “Unban Water Management for 
Sustainable Development”
February 12-15, 2019 JNTU, Hyderabad
G. Sri Krishna Telecast of inaugural event of Pradhan 
Manthri Kisan Samman Nidhi scheme of 
GOI by Sri Narendra Modi ji to benefit for 
small and marginal farmers
February 24, 2019 ICAR-CRIDA
S. Vijayakumar ATMA Governing body meeting  of PD, 
ATMA, Ranga Reddy Dist
March 6, 2019 Collectorate, Ranga Reddy 
dist.
S. Vijayakumar Workshop on Ground water Management 
in Telangana-A way forward in People’s 
Participation.
March 18, 2019  At PJTSAU organized by  
Central Ground Water Board, 
Southern Region, Hyderabad
5.8. Workshops, seminars, trainings organized
5.8.1. Orientation training on Improved / innovative 
technologies in Horticulture
Organized one day Orientation training on “Improved 
or innovative technologies in Horticulture for 
Extension officers” on June 27, 2018. About 45 
members including Assistant Directors of Horticulture, 
Horticulture Officers, Horticulture Extension Officers, 
Field Consultants and innovative farmers attended the 
programme. Dr. Y.G. Prasad, Director, ATARI, Zone-X 
emphasized the issues of promotion of commercial 
crops with cost effective technologies for doubling the 
farmers income. Sri G. Sri Krishna, SMS (Horticulture), 
KVK, delivered the technical session on Improved/ 
innovative technologies to be adopted for better output 
in horticulture. Dr. A.G.K. Reddy, Scientist, CRIDA 
created awareness on influence of climate change on 
horticulture crops. 
  
Orientation training on improved / innovative technologies in horticulture
5.8.2 Skill development training on Floriculturist- 
Open field cultivation 
Skill development training on “Floriculturist-Open 
field cultivation” sponsored by ASCI, Ministry of Skill 
and Entrepreneurship Development, GOI and KVK, 
CRIDA was organized during 27th December, 2018 
to 23rd January, 2019 and trained 20 young farmers. 
The major skills imparted are soil & water sampling 
& importance of soil analysis, nursery management & 
improved varieties, raised bed cultivation with integrated 
nutrient, water, pest and disease management, drip and 
fertigation scheduling and maintenance, use of bio 
fertilizers, bio pesticides/fungicides for cost reduction, 
staggered planting and crop planning, pruning, training 
and special practices, post-harvest handling, value 
addition and marketing linkages.
5.8.3 Skill development training on Dairy Farmer/ 
Entrepreneur
CRIDA–KVK conducted 25 days skill development 
programme on “Dairy farmer/Entrepreneur” to 
20 participants for improving skills in both theory 
and practical outlook of dairy farmer as well as 
entrepreneurship aspects.
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Skill training on Dairy farmer entrepreneur
5.8.4 Field day on improved tube rose variety- Arka 
Prajwal with Good Agricultural Practices 
Field day was conducted on ‘Performance of Tube rose 
variety Arka Prajwal with Good Agricultural Practices for 
High quality productivity’ at Phalgutta village Chevella 
Mandal, Ranga Reddy District on 17-1-2019. About 42 
flower crop growers were attended in the programme. 
Dr. Chari Appaji, Principal Scientist, ATARI-Zone-X, 
KVK team, Department of Horticulture officials along 
with market linked extension officers participated. 
Dr. Chari Appaji enlightened the farmers group to 
formulate community based activities in all stages of 
cultivation to get sustainability in future. Successful 
farmer Sri Subhash Reddy shared his experience in 
adopting the GAPs in Tuberose cultivation. Sri G. 
Sri Krishna, SMS (Horticulture) and Dr. SM Vidhya 
Sekhar explained in detail of adopted technologies.
Field day on improved tube rose variety-Arka Prajwal
5.8.5 Training programme on awareness creation in 
agricultural cum entrepreneur development for SC 
farmers
The training and Awareness programme sponsored 
by Scheduled Caste Corporation was organized for 
‘Scheduled Caste farmers of Ranga Reddy district 
from 28 to 29 June, 2018 (230 farmers), Vikarabad 
district from 04 to 05 July, 2018 (185 farmers) and 
Medchal from 18 to 19 July, 2018 (380 farmers) under 
Land Purchase Scheme (LPS) of Govt. of Telanagna 
on agricultural technologies and allied sectors’ with 
emphasis on livelihood activities. The training was 
795 farmers were trained through resource persons 
of KVK both as off-campus at Ibrahimpatnam, 
Chevella and Vikarabad divisions and on-campus 
at KVK. On first day of training, Shri. Lachhiram 
Bukia Naik, Vice Chairman and Managing Director 
of SC Corporation, Telangana State was chief guest, 
enumerated government schemes and purpose of the 
farmers training in agricultural technologies for the 
first time under the aegis of SC Corporation. The 
Executive Director of SC Corporation, RR District 
Mr. Ranganath, Vikarabad District, Mr. Moses Babu 
and Medchal District Mr. Ramesh briefed about the 
programme from respective district farmers. Smt. 
Aravinda, ADA, Ibrahimpatnam division explained the 
schemes for SCs in agriculture. Dr. V. Maruthi, Head, 
KVK briefed the farmers about mandate of KVK and 
offered to farmers the services rendered by KVK. Er. 
S. Vijaykumar, SMS (Agril. Engg.) explained about 
different farm implements under farm mechanization 
through videos & demonstrations. Dr. SM Vidya 
Sekhar, SMS (Plant Protection) gave presentation 
on crop management practices of different crops, soil 
health management and demonstrated the exhibits. 
Dr. D. Sudheer, SMS (Vet. Sci.), Smt. A. Vidyaadhari, 
SMS (Home Sci.), Sri G. Sri Krishna, SMS (Horti.) 
interacted with the participating farmers on various 
aspects. Live demonstrations on vegetables (mulching, 
shade net, nurseries), Fodder crops, Vermi-composting, 
Bio-fertilizers, Pheromone traps, sticky traps, farm 
implements, millet based food products, amla value 
added product were shown to the farmers.
District Duration of training No. of farmers 
Ranga Reddy 2 days, 28-29 June, 2018 230
Vikarabad 2 days, 04-05 July, 2018 185
Medchal 2 days, 18-19 July, 2018 380
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Training to the LPS farmers at Ranga Reddy Dist  
Training to the LPS farmers at Medchal 
On farm training to the LPS farmers at KVK
5.8.6 Start up for a successful entrepreneur for millet 
products
Mrs. Sabitha, a housewife searching for a job turned 
into a successful entrepreneur within one year under 
the guidance of KVK, CRIDA. She was advised to 
establish a start up for income generation through 
retail marketing of millets, minor millets and their 
value added products. She started buying the material, 
destoned and dehulled millets and millet flakes from 
farmers of Tamil Nadu for wholesale rates and packed 
them into small packets, put the label of her company, 
Garima Nutri Foods and started marketing with a quote 
“Meal with Millet”. She started a community group in 
her colony. Then KVK, CRIDA intervened in giving her 
the platform to exhibit her products for many occasions 
like National exhibitions and stalls of Telangana 
Bhavan on the occasion of Telangana Formation Day. 
She also started online marketing and gradually market 
potential of these products increased as awareness 
about nutrition component of the millets increased. 
She obtained trade license from Greater Hyderabad 
Municipal Corporation (GHMC) to market her 
products throughout Andhra Pradesh and Telangana. 
She expanded her market to bigger companies like 
Rich Millets and Organic Stear, a US based company. 
KVK, CRIDA recognized her as Successful Women 
Entrepreneur with a successful start up and honoured 
her on the occasion of National Women Farmer’s Day 
on 15.10.2018. “When there is correct opportunity, 
there should be correct investment”, which can lead to 
success is the lesson learnt by Mrs. Sabitha.
Mrs. Sabitha a successful entrepreneur for millet products 
 
Mrs. Sabitha honoured on National Women Farmers’ Day
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6. Training and Capacity Building
6.1. Participation in Trainings
Name Title Duration Venue
SK Bal Integration of monthly and seasonal 
ERFS forecast products with crop 
models for developing climate risk 
management tools in agriculture
03-08 May, 2018 IIT, Bhubaneswar
N Ravi Kumar Deep learning course by IIT, Madras 15 July-15 October, 2018 Online Course
DBV Ramana Emotional intelligence at 
workplace for scientists and 
technologists
06-10 August,  2018 Centre for Organization 
Development, 
Hyderabad
TV Prasad Recent trends in data analytics and 
knowledge management
06-26 September, 2018 ICAR-Indian Agricultural 
Statistics Research Institute 
(IASRI), New Delhi
M Manjunath Advanced bioinformatics tools and its 
applications in agriculture
25-29 September, 2018 ICAR-National Academy 
of Agricultural Research 
Management, Hyderabad.
CN Anshida Beevi Socio-economic impact assessment of 
research programmes
25-27 October, 2018 ICAR-NAARM, Hyderabad
KL Sharma Vigilance officers of ICAR 31 October-01 November, 
2018
ICAR-NAARM, Hyderabad
CN Anshida Beevi Assessment of vulnerability and 
adaptation to climate change in 
agriculture (ICAR Short Course)
28 November-07 
December, 2018
ICAR-CRIDA, Hyderabad
Manoranjan Kumar Management Development Program 
on Leadership Development
18-29 December, 2018 ICAR-NAARM, Hyderabad
6.2. Deputation in India
Dr B. Krishna Rao, Principal Scientist (Soil & 
Water Conservation Engg.) on deputation joined 
as Director (Agriculture & Research), Water and 
Land Management Training and Research Institute 
(WALAMTARI), Hyderabad, since 12th September 
2018.
6.3. Deputation outside India
Name Title Duration Venue
JVNS 
Prasad
United Framework 
Convention on Climate 
Change (UNFCCC) 
Climate Change 
Conference
03 May-10 
May, 2018
Bonn, 
Germany
KV 
Rao
Workshop on Advancing 
Drought Monitoring, 
Prediction, and 
Management Capabilities
18-20 
September, 
2018
Lancaster, 
UK
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Dr AK Shanker received the Endeavour Executive 
Fellowship by Department of Education and Training, 
Government of Australia for Project studies on 
“Integrated High Resolution Phenotyping and 
Chlorophyll Fluorescence and Photosystem II dynamics 
in Wheat Under Water and Heat Stress” at High 
Resolution Plant Phenomics Centre, CSIRO, Canberra, 
ACT– 2601, Australia from 7th April to 6th August 2018.
Dr. S. Desai, Principal Scientist (Plant Pathology) 
delivered a lead lecture on “Potential impacts of climate 
change on plant pathogens and bio-control agents 
and adaptation strategies” in the Regional Conference 
on “Role of soil and plant health towards achieving 
Sustainable Development Goals in Asia-Pacific” on 21-
24 November, 2018 at Bangkok, Thailand.
Dr. S. Desai delivering lead lecture at Bangkok
He has also been acted as a co-chairman in a technical 
session on “Plant health management- case studies” in 
the conference.
Dr K. Sammi Reddy, ICAR-CRIDA visited Katowice, 
Poland to participate in the UNFCCC COP-24/
CMP14/CMA1.3 during 30th November to 5th 
December 2018. He organized the side event at Indian 
Pavilion @ COP24 on the theme “Scaling up Adaptation 
Strategies for Climate Resilient Agriculture” on 5th 
December 2018. The event was Chaired by Dr. Anthony 
Simons, Director General, World Agroforestry Centre 
(WAC), Nairobi and Co-Chaired by Prof. N.H. 
Ravindranath, Indian Institute of Science, Bengaluru 
and 25 Indian and foreign delegates participated. 
Dr K. Sammi Reddy organizing side event at Indian Pavilion
6.4. Post graduate research (On-going)
Scientist Student Degree Discipline Institute/University
AGK Reddy R Priyanka M.Sc. Fruit Science SKLHU, Hyderabad
AK Indoria Dileep Kumar M.Sc. Soil Science IGKV, Raipur
DBV Ramana J Razia Sultana Ph.D. Livestock Production & 
Management
PVNRTSUVAFS, 
Rajendranagar
DBV Ramana MS Bhokre Ph.D. Livestock Production & 
Management
PVNRTSUVAFS, 
Rajendranagar
K Nagasree T Archana Ph.D. Agricultural Extension PJTSAU, Hyderabad
KL Sharma D Suma Chandrika Ph.D. Environmental Sciences JNTU, Hyderabad
M Maheswari K Padmalatha Ph.D. Life Sciences DST, WOS-A
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Scientist Student Degree Discipline Institute/University
M Maheswari G Harshini M.Sc. Biotechnology JNTU, Hyderabad
M Maheswari Anusha Ph.D.  Genetics Osmania University, Hyderabad
M Vanaja Ira Khan Ph.D. Botany Osmania University, Hyderabad
M Vanaja P Venkatesh M.Sc. Crop Physiology PJTSAU, Hyderabad
M Vanaja P Vagheera Ph.D. Environmental Sciences Osmania University
M Vanaja P Satyavathi Ph.D. Environmental Sciences Osmania University
R Rejani Swathi Raj M.Tech. Soil & Water Engineering PJTSAU, Hyderabad
R Rejani Rathnala Sudha Rani M.Tech. Soil & Water Engineering PJTSAU, Hyderabad
SK Yadav Yogesh Kumar Tiwari Ph.D. Bio-Chemistry JNTU, Hyderabad
V Maruthi Rachana Ambati Ph.D. Horticulture SKLHU, Hyderabad
6.5. Higher studies
Scientist Degree Discipline Institute/University
B Narsimlu Ph.D. Water Resources 
Engineering
IIT Delhi
6.6. Human resource development (HRD) 
Category Attended trainings (No.)
Scientist 6
Technical 5
Administrative & Finance 4
Total 15
6.7. HRD Fund allocation and utilization (Rs. in 
lakhs)
Year Amount Sanctioned Expenditure
2018-19 3.01 3.01
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7. Women in Agriculture
Krishi Vigyan Kendra (KVK) under ICAR-CRIDA 
has carried out many training programmes in 2018-19 
including exposure visits and FLDs for farm women for 
skill development and extra income generation. Around 
20 programmes were conducted in which 1085 farm 
women were trained in various aspects.
1. Farm based income generating programmes for women and youth 2018-19
S. 
No. Title of the course
Duration 
(days) Village
No. of 
participants
1 Dried green leafy vegetables 2 Akula Mylaram 30
2 Exposure visit to mushroom cultivation and Apiculture 1 Akula Mylaram, 
Gummadivelli, G. Thanda
35
3 Training cum awareness programme on PMEGP 1 Gummadivelli 52
4 Tomato preservation -2 programmes 2 Kurumidda 20+30
5 Nutritious recipes with minor millets 2 Kurumidda 30
6 Nutritious recipes with green leafy vegetables 2 Gummadivelli 30
7 Candle making 2 20
8 Processing, packing and marketing of curry leaf and moringa 
leaves
2 30
9 Prevention of anaemia-preparation of low cost nutritious 
recipes
2 Akula Mylaram 30
10 Value addition to millet products as food security & income 
generating activity
2 Gummadivelli Thanda 28
11 Demonstration  on dried  green leafy vegetables, different 
recipes to prevent micro nutrient deficiency
1 Akula Mylaram 33
Demonstration of  tomato preservation method Demonstration of preparation of nutritious recipes
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2. Non-farm income generating programmes for women and youth
Title of the course Duration (days)
Off campus trainings 
Village, Mandal and District
No. of 
participants
Non-farm income generating programmes 
for women and youth- Tailoring 
90 Kurumidda, Kandukur,  Ranga Reddy dist. 38
Non-farm income generating programmes 
for women and youth- Tailoring
90 Gunegal, Manchyal, Ranga Reddy dist. 30
Non-farm income generating programmes 
for women and youth- Tailoring
90 Gaddamallaiahguda, Kandukur, Ranga Reddy dist. 30
Health and hygiene 1 Gummadivelli, Kandukur,  Ranga Reddy dist. 19
Health and hygiene 1 Gunegal, Manchyal, Ranga Reddy dist. 20
Entrepreneurship development programme - Tailoring and 
fashion technology
Training on health and hygiene to school children
3. Training programmes for extension functionaries
Title of the 
course
Duration 
(days)
Department No. of 
participants
Training on 
prevention of 
micro nutrient 
deficiency
1 Women and 
child welfare 
department
120
Demo on 
nutritious 
recipes
1 Women and 
child welfare 
department
150
Poshana 
Abhiyaan 
1 Women and 
child welfare 
department
200
Beti padhao 
and beti 
bachao
1 Women and 
child welfare 
department
110 Training for extension functionaries
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4. On farm trials
S. No. Title of the OFT Observations recorded Remarks
1 Value addition 
to dried  green 
leafy vegetables 
(Moringa and 
curryleaf )
50% increase in hemoglobin 
and 100% reduction in drudgery 
in utilising the green leafy 
vegetables in daily cooking.
Easy to preserve, feasibility, convenience and off season 
availability are some of the advantages of dehydrated green 
leafy vegetables. Dehydrated green leafy vegetables can be 
incorporated into traditional products at the household 
level. Value addition of food products with dehydrated 
green leafy vegetables can be advocated as a feasible food-
based approach to combat micronutrient malnutrition like 
aneamia and osteoporosis. Green leafy vegetable powders 
retained good amounts of proteins, fibre and minerals (Ca, 
Mg, Fe) and fair amounts of ascorbic aicd and β-carotene. 
Organized 10 demonstrations in KVK adopted villages
No. of farm families : 5
2 Multi grain atta  
and designer ravva 
with millets and 
horse gram
In comparison with rice diet, 
jowar roti and multi grain atta 
and designer ravva with millets 
and horse gram. 
Observation of intake of 
nutrients protein, calcium, 
phosphorous, minerals, fibre and 
vitamin A.
Healthy food due to high energy, helpful in controlling 
diabetes, can make upma, pongal, kichadi etc. It increases 
the utilization of millets in regular diet. Deficiency of 
protein and calcium can be eradicated. Organised 7 
demonstrations in KVK adopted villages.
No of farm families : 10
 
Multigrain atta with horsegram
Designer ravva with millets and horsegram 
National Women Farmers’ Day (Mahila Kisan Divas) 
National Women Farmers’ Day (Mahila Kisan Divas) 
was organized by KVK, ICAR-CRIDA on 15.10.2018 
at Hayathnagar Research Farm with the participation of 
women farmers from Ranga Reddy district, Telangana 
state. Dr. V. Maruthi, Head KVK & Principal Scientist, 
briefed the importance of women’s role in agriculture. 
The resource person, Dr. K. Aruna, Retired Head, 
PGRC, PJTSAU educated the women farmers on the 
importance of the health, nutrition, diet, the problems 
faced by women in farm activities and the nutritive 
value of millets. Mr. D.G. Prasad Sharma, senior official 
from Khadi Village Industries Commission (KVIC), 
Telangana state Chapter gave a lecture on issues related 
to farm women, their role and problems in agriculture, 
income generation through small scale household 
activities.  Dr. K. Sammi Reddy, Director, ICAR-
CRIDA, Chief Guest addressed the women farmers’ 
and briefed about KVK role in women empowerment, 
drudgery management of rural women and nutritional 
aspects. Dr. Y. G. Prasad, Director, ATARI, Guest 
of Honour, advised women farmers to utilize the 
services of KVK related to nutrition garden, drudgery 
equipment, trainings on farm and non-farm activities. 
Smt. Rama Devi, one of the progressive women farmers 
from Ranga Reddy district shared experiences on 
farming, sharing of responsibilities of home and farm 
front, health, education of children and to utilize the 
drudgery reduction technologies developed by PJTSAU 
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for ease of farming activities. On the eve of Mahila 
kisan divas, five farm women namely, Smt. Ramadevi 
of Eithwarpally, Smt. Sabitha of Malkajgiri, Smt. 
Yadamma of  Gaddamallaiah guda, Smt. Kistamma of 
Gaddamallaih guda and Smt. Rajitha of Gummadivelli 
were honored for their good work. 
About 250 farm women from Gaddamallaiahguda, 
Yellammathanda, Tallapally, Eithwarpally, Narrepally, 
Gummadivelly, Chandanvalli, Thimmareddypally 
villages of Ranga Reddy District and Vikarabad district 
participated. Women groups from Gaddamallaiahguda, 
Tallapally, Yellammathanda villages displayed fabric 
works, candles, food recipes as part of income generation 
activities of farm women.  Exhibitions were organized 
on farm machinery, livestock medicines, feed mixtures, 
bio-products, micro irrigation, fodder cafeteria, books 
and literature on agriculture.
 
Farm women exhibiting their products on National Women 
Farmer’s Day 
Felicitation of Farm women on National Women Farmer’s 
Day
Felicitation of Farm women on National Women Farmer’s Day
National Nutrition Month 
The theme for National Nutrition Month for 2018 was 
“Go Further with Food”. Three training programmes 
and demonstrations in KVK adopted villages namely, 
Gummadivelli (06.09.2018), Kolanguda (11.09.2018) 
and Nerrapally (18.09.2018) for 291 women (67 
belongs to SC /ST) were organized.
Sensitized the women on Malnutrition and other 
health issues that are caused due to lack of nutrition; 
power of food in terms of sustainable living; to choose a 
healthy life style to prevent nutritional deficiencies and 
other health issues; gender biases which play a major 
role in bad nutrition ration among men and women and 
sanitation and clean drinking water usage.
200 drumstick plants were distributed to women of self 
help groups.
National Nutrition month celebrations with Self help groups 
at Aakulamailaram village
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Distribution of drumstick plants for nutrition garden in 
Gummadvelli village 
Promotion of bee keeping
Khadi and Village Industries Commission (KVIC) in 
association with KVK- ICAR-CRIDA, Ranga Reddy 
district organized training programme on bee keeping 
under KVIC honey mission programme (Sweet 
mission). 10 boxes worth Rs. 50,000/- each for bee 
keeping were distributed to 28 participants by Director 
of KVIC Mr. Chandu Lal, Dr. V. Maruthi, Head KVK 
& Principal Scientist and Mr. D.G.P. Sharma, Senior 
Official, KVIC. 
Promotion of bee keeping  
Training programme on bee keeping in collaboration with 
KVIC – National Honey bee mission
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8.1. ICAR Awards
AICRPDA-Vijayapura centre received ICAR-
Vasantrao Naik Award for Outstanding Research and 
Application in Dryland Farming Systems for 2017 
during ICAR Foundation Day and Award Ceremony 
on 16th July, 2018 at NASC, New Delhi.
Scientists of AICRPDA centre, Vijayapura received the 
award from Shri. Radha Mohan Singh, Hon’ble Union 
Minster of Agriculture & Farmers Welfare, GOI
8.2. Awards/Recognition from Professional 
Societies
Dr G. Ravindra Chary, Project Coordinator 
(AICRPDA) received “Indian Society of Agronomy 
Gold Medal” on 24th October, 2018 during XXI 
Biennial National Symposium organized by Indian 
Society of Agronomy at MPUAT, Udaipur, Rajasthan.
Dr. G. Ravindra Chary receiving ISA Gold Medal from Dr. 
Ramesh Chand, Member, NITI Ayog
Dr. M. Maheswari, Principal Scientist (Plant 
Physiology) & Head, Division of Crop Science was 
conferred with Abdul Kalam Excellency Award 2018 
by Health Care International, a socio, cultural voluntary 
organization, Hyderabad. 
Dr. K. Srinivas Reddy, Principal Scientist (Soil & Water 
Conservation Engineering) and team of scientists from 
ICAR-CRIDA (V. Mauthi, P.K. Pankaj, K. Manoranjan 
and Pushpanjali) received ISAE Team award 2018 at 
53rd annual convention of Indian Society of Agricultural 
Engineers (ISAE) and International Symposium on 
‘Engineering Technologies for Precision and Climate 
Smart Agriculture’ from 28-30 January, 2019 at BHU, 
Varanasi. 
Dr. KS Reddy and team receiving ISAE team award 2018
Dr. G. Nirmala, Principal Scientist (Agril. Extension) & 
Head, TOT was honoured with “SEE Fellow Award” 
during 9th National Extension Education Congress 
organized by Society of Extension Education Agra at 
CAEPHT, Ranipool, Sikkim during 15-17 November, 
2018. 
Dr. G. Nirmala receiving SEE Fellow from Society of 
Extension Education
Dr. K. Nagasree, Principal Scientist (Agril. Extension) 
received “Best Extension Professional Award” during 
9th National Extension Education Congress organized 
8. Awards and Recognition
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by Society of Extension Education Agra at CAEPHT, 
Ranipool, Sikkim during 15-17 November, 2018. 
Dr. K. Nagasree receiving Best extension professional award
Dr. Sumanta Kundu, Scientist (Agronomy) received The 
Mosaic Company Foundation Award for Outstanding 
Doctoral Research in the area of Plant Nutrition for 
the year 2018-19. He received Associate Fellow of 
Telangana Academy of Sciences (TAS) in 2018-19.
Dr. Sumanta Kundu receiving outstanding Doctoral Research 
Award
Dr. Sumanta Kundu receiving Associate Fellow from TAS
Dr. Anshida Beevi C.N., Scientist (Agril. Extension) 
conferred with “Ganga Singh Chauhan Memorial 
Award-2018” for outstanding research contributions 
in the field of Extension Education and “Best Paper 
Presentation Award-2018” for the paper “Drudgery 
reducing technologies for women empowerment in the 
rainfed areas” during 9th National Extension Education 
Congress organized by Society of Extension Education 
Agra at CAEPHT, Ranipool, Sikkim during 15-17 
November, 2018. 
 
Dr. Anshida Beevi receiving Ganga Singh Chauhan 
Memorial Award
Dr. R. Nagarjuna Kumar, Scientist (Computer 
Application in Agriculture) received Best Paper 
Award for the paper “Spatial Rice Decision Support 
System (SRDSS) for effective rice crop management”, 
presented during Annual day Celebrations of IIRR 
organized at ICAR-IIRR, Hyderabad. He was 
conferred with the Outstanding Scientist Award 2018 
by ‘The society of Tropical Agriculture’ during the 
International Conference on Agriculture, Horticulture 
and Food Science during December 29-30, 2018, New 
Delhi. 
Dr. V. Maruthi, along with KVK team, Ranga Reddy, 
Telangana has been presented Best Poster Award in 
the Annual Zonal Workshop of KVK’s of Zone-X at 
ICAR-ATARI, Hyderabad during 20-22 September, 
2018.
Sindhu, K., Thulasiram LB, Prabhakar M. and 
Nagasree K received second prize for poster 
presentation on “National Innovations in Climate 
Resilient Agriculture (NICRA) in combating climate 
change for increase in farmer’s income” during National 
conference for post graduate students on “Novel 
Approaches for Doubling Farmer’s Income through 
Sustainable Agricultural Production Systems”.
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8.3. Certifications
Dr. DBV Ramana, Principal Scientist (Livestock 
Production & Management) and his team developed 
CO-4 organic fodder production plot at HRF and got 
conversion certification for the 6th successive year from 
APEDA for ICAR-CRIDA. He also received organic 
conversion certificate from APEDA for the sheep for 
ICAR-CRIDA along with NRC on Meat. 
Certif ication for organic fodder production
Certif ication for organic sheep production
8.4. Fellowships
Dr. K. Sammi Reddy, Principal Scientist (Soil Science 
& Agril. Chemistry) & Head, Division of Resource 
Management received “ISSS Fellow Award” during 
83rd Annual Convention of the ISSS held at Anand on 
27th November, 2018.
Dr. K. Sammi Reddy receiving ISSS Fellow from Shri O. P. 
Kohli, Honourable Governor of Gujarat
Dr. Arun Kumar Shanker, Principal Scientist (Plant 
Physiology) was honoured with Fellow of The Royal 
Society of Chemistry, London and Fellow of The 
Royal Society of Biology, London. He also received 
Endeavour Executive Fellowship from Department of 
Education and Training, Government of Australia and 
Commonwealth Star Award, Government of Australia.
Dr. S. K. Bal, Principal Scientist (Agril. Meteorology) 
was inducted as Fellow of Association of 
Agrometeorologists, Anand, India (FAAM) for the 
year 2018. He has been elected as Vice President of 
Association of Agrometeorologists, Anand, India for 
the term 2019-21.
Dr. S. K. Bal receiving Fellow of Association of 
Agrometeorologists
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8.5. Member of RAC/IMC/Academic Councils
Dr. Ravindra Chary has nominated as Member, Core 
Committee, National Agriculture Disaster Management 
Plan, NIDM, Ministry of Home Affairs, GoI. Dr. 
Ravindra Chary is also Member of Academic Council, 
PJTSAU, Member of RAC, ICAR-CICR, Nagpur, 
Member of IMC, ICAR-IIWM, Bhubaneshwar and 
Member of ICAR Core Committee, National Crop 
Plan Policy.
Dr. S. Desai, Principal Scientist (Plant Pathology), 
has been nominated as a Member, Scientific Panel 
on Contaminants in Food Chain, FSSAI, Ministry 
of Health & Family Welfare, Government of India; 
Member, Research Advisory Committee, Varsha 
Biosciences & Biotechnology Pvt. Ltd., Hyderabad; 
Member, Academic Council, St. Francis College for 
Women, Osmania University, Hyderabad and Member, 
Local Project Advisory committee DST project 
“Agricultural Research and Development Infrastructure 
in Selected Indian States”, NAARM, Hyderabad.
Dr. K. Srinivas Reddy, Principal Scientist (Soil & 
Water Conservation Engineering) was nominated as 
Member secretary ZMC meeting at KVK, Baramati; 
Member IMC, IISWC, Dehradun; Technical expert 
TSMIP, Govt of Telangana; Technical expert, Farm 
pond technology, DOA & DoH, Govt. of Telangana. 
He has also been appointed as Adjunct Professor by 
PJTSAU, Rajendranagar in the discipline Soil and 
Water conservation Engineering. Dr. K. S. Reddy was 
also acted as Chairman, Local Organising Committee 
for International conference on “Global Water Security 
for Agriculture and Natural Resources” organized by 
ISAE & ASABE at Hyderabad during October 3-6, 
2018.
Dr. M. Vanaja, Principal Scientist (Plant Physiology) 
was nominated as Expert Member of Academic 
Council of University College for Women, Koti, 
Osmania University, Hyderabad and member of 
Board of Studies of Botany (UG), under the Faculty 
of Science, Osmania University, Hyderabad. She has 
received an accreditation to teach courses & guide M.Sc. 
and Ph.D. students in Crop Physiology of PJTSAU, 
Rajendranagar, Hyderabad. 
Dr. G. Nirmala, Principal Scientist (Agril. Extension) 
& Head, TOT was nominated as a member of IMC 
of ATARI (Zone X), Hyderabad for the period 2017-
2019. 
Dr. Manoranjan Kumar, Principal Scientist (Soil & 
Water Conservation Engineering) was elected as 
Technical Director for Soil and water engineering, 
Indian Society of Agricultural Engineers.
Dr. G. Ravindra Chary, Dr. K.V. Rao, Dr. C.A. Rama 
Rao and Dr. B.M.K. Raju were nominated as Members 
of Task Force constituted by NRAA, DAC&FW, Govt. 
of India for ‘Prioritization of rainfed districts in India’.
Dr. P.K. Pankaj, Senior Scientist (Livestock & 
Production Management) was elected as Joint Secretary 
of Soil Conservation Society of India, Telangana State 
Chapter. 
8.6 Chief-Editor/ Editor of  NAAS rated Journals
Dr. M. Maheswari, Principal Scientist (Plant 
Physiology) & Head, Division of Crop Science was 
nominated as Editor-in-Chief of Plant Physiology 
Reports (formerly Indian Journal of Plant Physiology) 
for the period of 2019-21. 
Dr. B. Sanjeeva Reddy, Principal Scientist (Farm 
Machinery Power) was nominated as Associate Editor 
for the Farm Machinery and Power Section of “Journal 
of Agricultural Engineering” published by Indian 
Society of Agricultural Engineers, New Delhi.
Dr. R. Nagarjuna Kumar, Scientist (Computer 
Application in Agriculture) was appointed as one of 
the Editorial/Reviewer Board member in International 
Journal of Scientific Progress and Research.
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9. Linkage and Collaborations
ICAR-CRIDA continually endeavors to explore 
new linkages with stakeholders while renewing and 
strengthening old ones. ICAR-CRIDA promotes 
action oriented research in public-private partnership 
mode through consortium approach. It has strong 
collaboration with ICRISAT, ILRI, IWMI, IITM, Prof. 
Jayashankar Telangana State Agricultural University 
(PJTSAU) and other SAUs, JNTU, Osmania University 
and other Universities and NGOs for developing and 
refining technologies for improving profitability in 
rainfed agriculture. ICAR-CRIDA also plays a role in 
advising agencies such as central/state line departments 
in formulating science based policies on rainfed 
agriculture. The Institute undertakes specific basic, 
applied, strategic and anticipatory research programmes 
in fulfilling mandates of both itself and donor agencies. 
The partners in this mode include CSIR, DBT, DST, 
IITs, Govt. of Telangana, etc. ICAR-CRIDA also takes 
up consultancy programme for specific tasks from 
different institutes/organizations. ICAR-CRIDA takes 
inputs from IMD and NCMRWF and generates value 
added outputs for the benefit of the rainfed farmers.
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Mohanty M, Sinha NK, Somasundaram J, Chaudhary 
RS, Jha P, Lenka S, Singh M, Prabhakar M, Srinivasa 
Rao Ch, Hatl KM and Patra AK. 2018. Methodology 
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associated-C. ICAR-Indian Institute of Soil Science, 
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application centre. ISBN: 978-93-82-760-29-0. Pp 
1-6.
Osman M, Rao GR, Venkatesh G and Borkar SB. 2019. 
Role of agroforestry in watershed management. In: 
Multifunctional agroforestry (Ecosystem services) Part 
I. (eds. KT Parthiban et al.). Jaya Publishing House, 
Delhi, India. Pp 363-391. ISBN: 978-93-87590-12-0.
Pankaj PK, Mahapatra RK, Pourouchottamane R 
and Mahajan V. 2018. Management strategies for 
conservation of indigenous poultry by molecular 
approach. In: Modern Issues in livestock health and 
production. (eds. D Kumar and V Mahajan). Satish 
Serial Publishing House, Delhi. Pp 93-106. ISBN: 
978-93-86200-00-0. 
Pourouchottamane R, Rajkumar V, Pankaj PK and 
Ramachandran N. 2018. Goat meat product processing 
unit - viability appraisal. In: Capacity enhancement 
on meat production, dairy and animal nutrition 
management. (eds. V Rajkumar et al.). ICAR- Central 
Institute for Research on Goats, Mathura. ISBN: 978-
93-5311-815-0.
Rao GR, Venkatesh G, Osman M and Rebecca J. 2019. 
TBO’s based agroforestry to ensure bio-fuel generation. 
In: Multifunctional agroforestry (Ecosystem Services) 
Part I. (eds. KT Parthiban et al.). Jaya Publishing House, 
Delhi, India. Pp 190-210. ISBN 978-93-87590-12-0.
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other plant species for socio-economic upliftment of 
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Horticulturae).
Reddy PB, Ramana DBV, Pankaj PK and Kaje V. 2018. 
Entrepreneurial opportunities in organic livestock 
production and certification in India. In: Training 
manual on entrepreneurship development in meat value 
chain: A drive for sustainable animal production and 
employment generation, ICAR-NRCM, Hyderabad. 
Pp 7-12.
Shruthi Reddy L and Reddy AGK. 2018. Post harvest 
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Advances in post harvest management, processing and 
value addition of horticulture crops, Part -1, Fruits and 
Flower Crops. Pp 295-316.
Srinivasarao Ch, Gopinath KA, Venkatesh G and Jain 
MP. 2018. Climate change adaptation and mitigation 
strategies in rainfed agriculture. In: New vistas in 
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10.4. Popular articles
Deepika S, Rao KV and Rejani R. 2018. Ummadi 
neeti yajamanya sangham- Karuvunu jayinche karavu 
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Startup: The new partners in Agricultural Development. 
Agriculture World, 4(11): 78-82.
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bhavita, Annadata Swaranotsava, Special Issue, 51(1): 
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Sri Krishna G and Maruthi V. 2018. Chamanthi lo 
nanyamaina adikadigubadiki melakuvalu, Rythu Nestam 
(October), Pp 25-27.
Sri Krishna G and Maruthi V. 2018. Multi-purpose 
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Sri Krishna G and Maruthi V. 2019. Kooragayala 
samasyalaku mulching vidaanam lo parishkaaram, 
Rythu Nestam ( January), Pp 39-40.
Sri Krishna G, Vidhya Sekhar SM, Maruthi V and 
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Rythu Nestam ( July), Pp 39-41.
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Chary G, Rajeshwar Rao G and Kumari VV. 2018. 
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2321-0001.
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10.5. Software, DSS, databases, websites 
developed and maintained
Srinivasa Rao M, Rama Rao CA, Sreelakshmi P, 
Raju BMK, Srinivas K, Nagarjuna Kumar, Maheswari 
M, Ramamohan I and G Ravindra Chary. 2019. 
inpin user guide. National Innovations in Climate 
Resilient Agriculture (NICRA), ICAR-Central 
Research Institute for Dryland Agriculture (CRIDA), 
Hyderabad. 15p.
Nagarjuna Kumar R, Ravindra Chary G and Raju NS. 
AICRPDA website (www.aicrpda.in).
Nagarjuna Kumar R, Ravindra Chary G and Ravi 
Kumar N. ISDA Website (www.drylandagri. org.in). 
Raju BMK. ‘Unreaped yield potentials in major rainfed 
crops and scope for bridging yield gaps- A Decision 
Support System’ was developed and hosted on ICAR-
CRIDA web site at http://www.icar-crida.res.in:8129/. 
Raju NS and Nagarjuna Kumar R. 2017-18. HYPM 
Database Management for CRIDA. 
Raju NS and Nagarjuna Kumar R. 2017-18. KRISHI 
Portal Management for CRIDA. 
Raju NS and Nagarjuna Kumar R. 2017-18. PIMS 
Database Management for CRIDA.
Raju NS, Nagarjuna Kumar R, Osman MD and 
Balloli SS. 2017-18. Database application to manage 
the information such as of Publications, Symposia, 
Seminars, Trainings.
Raju NS, Nagarjuna Kumar R, Osman MD and Balloli 
SS. 2017-18. NICRA-RFD Database Management 
System (http://www.nicraicar.in/nicrarevised/index.
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Raju NS, Osman MD and Nagarjuna Kumar R. 2017-
18. Personal Database Management (PMS Database) 
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Raju NS, Sanjeeva Reddy B, Nagarjuna Kumar R and 
Adake RV. 2017-18. Database to know the Agriculture 
Implements Profitability (http:localhost/calcy/cal.php).
Ravi Kumar N, Chandra P and Ravindra Chary G. 
CRIDA website (www.crida.in).
Ravi Kumar N, Chandra P, Prabhakar M and Ravindra 
Chary G. NICRA website (www.nicra-icar.in).
Ravi Kumar N, Prabhakar M and Ravindra Chary G. 
Research Activity Information System (RAIS) (www.
crida.in:82/RAIS).
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Ravi Kumar N, Raju BMK and Rama Rao CA. 
District Database Agricultural Statistics - A Database 
Management System (web enabled) (http://www.crida.
in:82/DDAS).
Ravi Kumar N, Raju BMK, Rao KV and Ravindra 
Chary G. District wise Weather Database: (http://www.
nicra-icar.in/nicrarevised/index.php/tools-services).
Ravi Kumar N, Rao KV and Ravindra Chary G. 
Database on District wise Contingency Plans (http://
crida.in:82/contingencyplanning).
Ravi Kumar N, Rao KV and Ravindra Chary G. 
Database on Theme wise Contingency Plans (http://
www.crida.in:82/CFCP).
Ravi Kumar N, Rao KV and Ravindra Chary G. 
Online Crop Contingency Planning (www.crida.in:82/
contingencyplanning).
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S. 
No.
Institute  
Code No. Title of the Project Investigators
Year of
Start-Close
11.1. Division of Resource Management (DRM)
1. RM/LU/13 Conservation tillage farming strategies and 
crop residue management for soil health 
improvement and higher crop productivity in 
sorghum-black gram system in rainfed alfisol
K.L. Sharma 
K. Srinivas, G. Pratibha
K. Sammi Reddy, S.S. Balloli
B. Sanjeeva Reddy
2013-2020
2. RM/RM/08 Effect of biochar amendment on soil 
properties and growth of crops 
G. Venkatesh 
K.A. Gopinath, K. Sammi Reddy
G. Pratibha, B. Sanjeeva Reddy
2009-2019
3. EF053 (CRP-
CA)
Development and validation of Conservation 
Agriculture (CA) practices for rainfed 
production systems of India
G. Ravindra Chary
K. Sammi Reddy, K.L. Sharma
G. Pratibha, J.V.N.S. Prasad 
Sumanta Kundu 
B. Sanjeeva Reddy, I. Srinivas
K.A. Gopinath, M. Manjunath
2015-2020
4. RM/NM/06 Impact of conservation agriculture practices 
on soil physical properties in maize-
pigeonpea crop rotation under rainfed alfisols
Ashok Kumar Indoria
G. Pratiba, K. Sammi Reddy
2012-2021
5. EF057 
(Extramural)
Soil Quality Assessment and Developing 
Indices for Major Soil and Production 
Regions of India
Ashok Kumar Indoria
K. Srinivas, K.L. Sharma
K. Sammi Reddy
Kaushalya Ramachandran
Pushpanjali
2016-2018
6. EF054 (CRP-
Water)
Development and Management of 
Integrated Water Resources in Different 
Agro-ecological regions of India 
K. Srinivas Reddy
Manoranjan Kumar 
V. Maruthi, Pushpanjali
K. Nagasree, P. K. Pankaj
2015-2020
7. RM/RM/38 Assessment of soil quality and development 
of indices for predominant rainfed areas 
of   Karnataka falling in AESR-6.2 under 
different crops and cropping systems
Ashok Kumar Indoria
K. Srinivas, K. L. Sharma
K. Sammi Reddy
Kaushalya Ramachandran 
Pushpanjali
2018-2019
8. EF040 
(ACIAR)
Impact of meso-scale watershed development 
in Andhra Pradesh (India) and comparative 
catchments in Australia
K.V. Rao 2011-2019
9. RM/RM/04 Soil and crop management strategies for 
resource conservation, weed control and 
carbon sequestration in pigeonpea-castor 
system
G. Pratibha 
K.V. Rao, K. Srinivas, I. Srinivas, 
M. Srinivasa Rao, K.L. Sharma, 
Arun Kumar Shanker
2008-2020
11. Ongoing Research Projects
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S. 
No.
Institute  
Code No. Title of the Project Investigators
Year of
Start-Close
10. RM/RM/09 Potential role of conservation agriculture 
on resource conservation and soil carbon 
sequestration in pigeon pea castor systems in 
rainfed regions
G. Pratibha
I. Srinivas, K.V. Rao
K. Srinivas, B.M.K. Raju
2009-2022
11. EF055 (CRP- 
PF&FM)
Enhancement of input use efficiency in 
rainfed areas through precision farming and 
farm mechanization
I. Srinivas
B. Sanjeeva Reddy
R.V. Adake
Dhimate Ashish Satish
2015-2020
12. RM/RM/24 Integrated watershed management for 
resilient farming system and improved rural 
livelihood.
Manoranjan Kumar
M. Prabhakar, K.A. Gopinath
A.V.M. Subba Rao
A.G.K. Reddy, V. Visha Kumari
R.V. Adake, R. Rejani
G. Venkatesh, A.K. Indoria
D.B.V. Ramana, G. Nirmala
Josily Samuel, 
C.N. Anshida Beevi, Jagriti Rohit
2015-2022
13. RM/RM/23 Impact of grass strip on soil carbon 
sequestration and soil physical properties in 
cropped field under semi-arid environment.
Pushpanjali
K.L. Sharma, G. Pratibha
K. Srinivas, P.K. Pankaj
A.K. Indoria, R. Rejani
Josily Samuel
2015-2019
14. RM/RM/22 Zeolite characterization and its application 
effect on enhancing water and nutrient use 
efficiency in rainfed crops.
V. GirijaVeni
Sumanta Kundu, Pushpanjali
K. Sammi Reddy
2014-2018
15. RM/NM/35 Estimating the carbon sequestration 
potential of semi-arid soils using carbon 
saturation concept
K. Srinivas 
M. Srinivas Rao
2018-2021
16. RM/RM/37 Soil, water and crop management strategies 
to mitigate climate induced changes in 
rainfed ecosystem of South Coastal A.P.
ICAR-CRIDA
M. Osman, K. Sammi Reddy
ICAR-CTRI
M. Anuradha 
M. Damodar Reddy
K. Cenchaiah
2017-2020
17. RM/FM/39 Development and performance evaluation of 
self-propelled reaper for harvesting of short 
and bushy crop
Dhimate Ashish Satish
I. Srinivas, R. V. Adake
B. Sanjeeva Reddy, G. Pratibha
2018-2020
11.2. Division of Crop Science (DCS)
18. CS/PP/33 Plant growth promoting rhizobacteria and 
chitosan mediated biotic and abiotic stress 
tolerance in rainfed crops
S. Desai
N. Jyothi Lakshmi
Pushpanjali, A.G.K. Reddy
2016-2018
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S. 
No.
Institute  
Code No. Title of the Project Investigators
Year of
Start-Close
19. CS/CP/31 Chlorophyll fluorescence induction kinetics 
and photosystem ii dynamics in pearl millet 
(pennisetumgluacum l.) under water deficit 
and heat stress
Arun Kumar Shanker
M. Maheswari S.K. Yadav
M. Vanaja, B. Sarkar
M. Prabhakar, N. Jyothi Lakshmi 
A.K. Indoria
2016-2019
20. EF046 
(CROPSAP)
Crop Pest Surveillance and Advisory project 
(CROPSAP) in Maharashtra 
M. Prabhakar
Commissioner, State Department 
of Agriculture, Maharashtra
A.V.M. Subba Rao
2011-2018
21. EF058 (DST) Hyperspectral remote sensing for crop 
condition assessment in dryland crops
M. Prabhakar
K.A. Gopinath, N. Ravi Kumar
M.A.Sarath Chandran 
2016-2019
22. CS/CP/34 Potential of cropping systems as a climate 
resilient adaptive strategy for managing 
drought in rainfed agriculture: Strip cropping
V. Maruthi
B. Sanjeeva Reddy, K.S. Reddy 
K. Srinivas, P.K. Pankaj 
M. Vanaja, B.M.K. Raju 
V. Visha Kumari, M. Maheswari
2016-2020
23. CS/CP/40 Physiological characterization of tillering 
genotypes of maize for rainfed conditions
N. Jyothi Lakshmi
M. Vanaja, K. Salini
Basudeb Sarkar, V. Maruthi
S.K. Yadav, S. Desai, P.K. Pankaj 
K. Sreedevi Shankar 
K. Srinivas, M. Maheswari
2018-2023
24. CS/CP/27 Genetic improvement of arid legumes for 
dryland agriculture 
K. Salini
A.G.K. Reddy, N. Jyothi Lakshmi
S.K. Yadav, V. Maruthi
K. Sreedevi Shankar
BasudebSarkar
2013-2019
25. CS/FN/01 Biofortification for improved nutritional 
traits in selective dryland crops grown under 
rainfed conditions
K. Sreedevi Shankar
K. Srinivas, M. Vanaja
S.K. Yadav, V. Visha Kumari
2014-201`
26. CS/CP/29 Development of mapping population and 
genetic enhancement for drought tolerance 
in maize
Basudeb Sarkar
M. Maheswari, K. Salini
S.K. Yadav,  N. Jyothi Lakshmi
V. Visha Kumari
2014-2019
27. CS/CP/30 Development of resilient fodder-based 
cropping system for resource conservation 
and profitability in rainfed areas.
S.S. Balloli
V. Visha Kumari, K. Srinivas
V. Maruthi, M. Prabhakar
D.B.V. Ramana 
Manoranjan Kumar
M. Osman, A.K. Indoria
G. Ravindra Chary
2015-2019
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No.
Institute  
Code No. Title of the Project Investigators
Year of
Start-Close
28. CS/CP/32 Genotypic variability for yield and nutritional 
quality attributes in horsegram under abiotic 
stresses 
Basudeb Sarkar
S. K. Yadav, A.K. Shanker
M. Vanaja, M. Maheswari
K. Salini, K. Sreedevi Shankar
V. Girija Veni, A.K. Indoria
V. Maruthi
2016-2019
29. CS/CA/41 TmapGen+ - An online interactive thematic 
map generator 
N. Ravi Kumar 
B. M. K. Raju, A. V. M. Subba Rao 
M. Prabhakar
2018-2021
30. CS/EN/42 Predicting climate change impact on insect 
pests of dryland crops using phenology 
modelling
T. V. Prasad 2018-2021
31. CS/MB/43 Development of microbial consortia for 
drought tolerance in rainfed crops 
M. Manjunath
S. Desai, S.K. Yadav
N. Jyothi Lakshmi, K. Srinivas
G. Ravindra Chary
K.A. Gopinath, B.V. Asewar
A. Kokhar, S.B. Patil
2018-2021
32. CS/Horti./44 Collection and evaluation of tamarind 
(Tamarindus indica L.) germplasm from 
rainfed areas.
A.G.K. Reddy
N.N. Reddy, M. Osman
S.K Yadav, N. Jyothi Laxmi 
T.V. Prasad, Pushpanjali
K. Salini, K. SreedeviShanker
2018-2023
11.3. Section of Design and Analysis (SDA)
33. D&A/AS/02 Un-reaped yield potentials of major rainfed 
crops 
B.M.K. Raju
C.A. Rama Rao, K.V. Rao
A.V.M. Subba Rao, M. Osman
Josily Samuel
R. Nagarjuna Kumar
2011-2019
34. D&A/CA/45 Enabling decision makers in   technology 
transfer in rainfed agriculture through mobile 
based applications 
R. Nagarjuna Kumar
C.A. Rama Rao, B.M.K. Raju 
Josily Samuel, P. Vijay Kumar 
A.V.M. Subba Rao, G. Nirmala 
M. Srinivas Rao
2018-2020
35. D&A/AE/46 Improving farmers’ income in drought prone 
areas: Opportunities and challenges
Josily Samuel
C.A. Rama Rao, B.M.K. Raju
R. Nagarjuna Kumar, M. Osman
2018-2021
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No.
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Code No. Title of the Project Investigators
Year of
Start-Close
11.4. Transfer of Technology (TOT)
36. EF059 (Farmer 
FIRST)
Farmers’ centric natural resource development 
for socio-economic empowerment in rainfed 
areas of Southern Telangana region
G. Nirmala
K. Sammi Reddy, C.A. Rama 
Rao, B. Sanjeeva Reddy, K. Ravi 
Shankar, K. Nagasree  
K.A. Gopinath, Josily Samuel  
B. Narsimlu, A.G.K. Reddy 
C.N. AnshidaBeevi, Jagriti Rohit
2016-2020
37. TOT/LM/06 Development of Inventory of Technologies 
for Livestock Production for counteracting 
seasonal stress in rainfed areas
Prabhat Kumar Pankaj
D.B.V. Ramana  
K. Ravi Shankar, G. Nirmala
2012-2018
38. TOT/AE/47 Dynamics of innovation-decision-process 
in Climate Resilient Agriculture (CRA) 
technologies and practices in rainfed areas
Jagriti Rohit
C.N. AnshidaBeevi    
G. Nirmala, K. Nagasree
K. Ravi Shankar, B.M.K. Raju
2018-2021
39. TOT/AE/48 Evaluation of communication networks for 
the adoption of rainfed technologies: An 
experimental study
C.N. Anshida Beevi 
G. Nirmala, Jagriti Rohit    
K. Nagasree, K. Ravi Shankar
B.M.K. Raju
2018-2021
11.5. All India Coordinating Research Project on Agrometeorology (AICRPAM)
40. AGMET/05 Inter-comparison of DSSAT, Infocrop and 
APSIM crop simulation models for climate 
change impact assessment in Sorghum
A.V.M. Subba Rao
M. A. Sarath Chandran 
V. Visha Kumari, P. Vijaya Kumar
N. Jyothi Lakshmi, B.M.K. Raju 
S.S. Balloli
2016-2020
41. AGMET/06 Reducing uncertainty in modeling heat units 
for improving phenology prediction: An 
input for automated AAS
S. K. Bal
M.A. Sarath Chandran 
A.V.M. Subba Rao
P. Vijaya Kumar
2018-2021
11.6.  National Innovations in Climate Resilience Agriculture (NICRA)
S. 
No.
Institute Code 
No. Title of the Project Investigators
Year of
Start-Close
1. NICRA/01 Knowledge management for climate resilient 
agriculture (NICRA)t
K. Nagasree
N. Ravi Kumar
C.A. Rama Rao
K. Ravi Shankar
Jagriti Rohit
C.N. AnshidaBeevi 
2012-2020
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No.
Institute Code 
No. Title of the Project Investigators
Year of
Start-Close
2. NICRA/02 Assessing vulnerability to climate change  C.A. Rama Rao
B.M.K. Raju, K.V. Rao
A.V.M. Subba Rao
Kaushalya Ramachandran
K. Nagasri
K. Ravi Shankar
Josily Samuel 
2011-2020
3. NICRA/03 Potential of organic crop production as a climate 
change mitigation and adaptation strategy in rainfed 
agriculture
K.A. Gopinath
J.V.N.S. Prasad
G. Venkatesh, S.K. Yadav
M. Manjunath
Pushpanjali, T.V. Prasad
B. Narsimlu
2011-2020
4. NICRA/06 Development of SCADA based rainfall simulation 
facility and precision   type lysimeter with open top 
climate chambers for assessing the impact of climate 
change to resource loss and soil water balance for 
rainfed crops
K. Srinivas Reddy
Manoranjan Kumar
M. Vanaja
2012-2020
5. NICRA/08 Development of weather index-based insurance 
module for selected crops and other agricultural 
sectors*
P. Vijaya Kumar
M. Osman, B.M.K. Raju
A.V.M. Subba Rao
A.G.K. Reddy
2012-2020
6. NICRA/13 Pest and disease dynamics under climate change 
scenario 
M. Srinivasa Rao
S. Desai, M. Prabhakar
A.V.M. Subba Rao
2012-2020
7. NICRA/14 Quantitative assessment of potential positive impacts 
of long-term conservation agricultural practices on 
climatically resilient soil parameters in rainfed alfisol
K.L. Sharma
K. Srinivas, Pushpanjali
2012-2020
8. NICRA/15 Computational genome analysis and in vivo 
validation of genes and transcription factors involved 
in abiotic stress in maize 
Arun Kumar Shanker
M. Maheswari
N. Ravi Kumar
N. Jyothi Lakshmi
S.K. Yadav
2012-2020
9. NICRA/16 Demonstration of appropriate practices and 
technologies in farmers’ fields (NICRA-TDC) 
M. Osman
J.V.N.S. Prasad
I. Srinivas
D.B.V. Ramana 
K. Nagasree, R. Rejani
A.V.M. Subba Rao
2012-2020
10. NICRA/17 Biochar amendment for improving the performance 
of maize in drylands - climate change adaptation and 
mitigation strategy
G. Venkatesh
J.V.N.S. Prasad 
K.A. Gopinath
G. Ravindra Chary
A.K. Shanker, N.S. Raju
2011-2020
11. NICRA/18 Adaptive management of small ruminants under 
grazing conditions to climate change 
D.B.V. Ramana
N. Ravi Kumar
P.K. Pankaj
2012-2020
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S. 
No.
Institute Code 
No. Title of the Project Investigators
Year of
Start-Close
12. NICRA/19 Impact of elevated CO2 and high temperature on 
nutrient quality of dryland crops 
K. Sreedevi Shankar
M. Vanaja 
2012-2020
13. NICRA/20 Assessing the plant root adaptive plasticity in the 
stressed environments of moisture deficits and excess 
in rainfed agriculture - maize 
V. Maruthi
K. Srinivas
K. Srinivas Reddy
M. Maheswari
N. Ravi Kumar
2012-2020
14. NICRA/22 Scope for enhanced adaptation strategies for climate 
resilience in horticultural crops through improved 
management practices 
N.N. Reddy
P. Vijaya Kumar
A.G.K. Reddy
2012-2020
15. NICRA/24 Conservation Agriculture (CA) for productivity 
enhancement and mitigating GHG emissions in 
maize-horse gram system in alfisols of semi-arid 
tropics   
Sumanta Kundu 
V. GirijaVeni
K. Sammi Reddy
2012-2020
16. NICRA/25 Soil Carbon Sequestration strategies for improving 
soil health, productivity enhancement, enhancing 
nutrient use efficiency and reducing GHG emissions 
in rainfed production systems of India 
Sumanta Kundu
V. GirijaVeni
2012-2020
17. NICRA/26 Development of strategies for improved agromet 
advisories at micro level and their dissemination
P. Vijaya Kumar
S.K. Bal
A.V.M. Subba Rao 
M.A. Sarath Chandran 
T.V. Prasad
2012-2020
18. NICRA/27 Genetic enhancement of pigeonpea germplasm for 
moisture stress tolerance
K. Salini
N. Jyothi Lakshmi
M. Vanaja, M. Maheswari
Basudeb Sarkar
2012-2020
19. NICRA/28 Transpiration efficiency and water use variations in 
maize
N. Jyothi Lakshmi
M. Maheswari
M. Vanaja, S.K. Yadav
A.K. Shanker, K. Salini
2012-2020
20. NICRA/30 Mitigation of climate change through conservation 
agriculture in rainfed regions of India
G. Pratibha 
K.V. Rao, I. Srinivas
2012-2020
21. NICRA/31 Productivity of rainfed crops under enhanced carbon 
dioxide and its interaction with water deficit and 
elevated temperature 
M. Vanaja
M. Maheswari
S.K. Yadav
N. Jyothi Lakshmi
K. Sreedevi Shankar
2012-2020
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Year of
Start-Close
22. NICRA/32 National Initiative on Cimate Resilient Agriculture 
-Subproject on phenotyping 
M. Maheswari
M. Vanaja, S.K. Yadav
N. Jyothi Lakshmi
N. Ravi Kumar
A.K. Shanker
K. Salini, V. Maruthi
K. Sreedevi Shankar 
BasudebSarkar
2012-2020
23. NICRA/33 Physiological and metabolic indices for heat tolerance 
in maize 
S.K. Yadav
M. Maheswari
N. JyothiLakshmi
M. Vanaja, A.K. Shanker
2010-2020
24. NICRA/36 Runoff potential availability in rainfed areas in 
different agro ecological regions of India for rainwater 
harvesting under changing climatic scenarios.
R. Rejani 
K.V. Rao 
G. Ravindra Chary
K.A. Gopinath
K. Sammi Reddy
M. Osman
2015-2020
11.7. Consultancy Projects 
S. 
No. Title of the Project Investigators
Year of
Start-Close
1. Soil and Moisture Conservation Plan of Mining Area 
of JSW Steels in Sandur Taluk, Ballari, Karnataka
Manoranjan Kumar 
M. Osman, S. Desai, K. Sammi Reddy
2012-2020
2. Preparation of Third National Communication 
(TNC) and other new information to the UNFCCC: 
Preparation of BUR II (Biennial Update report-
II) and BUR III and TNC (Third National 
Communication)
J.V.N.S. Prasad 
G. Ravindra Chary, K. Sammi Reddy 
C.A. Rama Rao, K.V. Rao, B.M.K. Raju 
G. Venkatesh, D.B.V. Ramana 
V. Girija Veni, S. Kundu 
2016-2018
3. Technical backstopping for WWF-India’s Sustainable 
Management of Cotton based agroforestry systems in 
medium to high rainfall regions of Telangana
J.V.N.S. Prasad 
G. Ravindra Chary, K. Sammi Reddy 
K.V. Rao, M. Osman, G. Venkatesh 
A.G.K. Reddy, S. Kundu
2018-2020
Annual Report 2018-19 ICAR-CRIDA
138
12.1 Quinquennial Review Team (QRT) 
VII Quinquennial Review Team of the Institute was 
constituted under the Chairmanship of Dr. J.C. Katyal, 
Ex-VC, HAU, Hisar & Former DDG (Education), 
ICAR, for the period 2011-12 to 2017-18. The 
Chairman and members of QRT reviewed the work 
done by ICAR-CRIDA, AICRPDA, AICRPAM and 
KVK-CRIDA. The QRT team of ICAR-CRIDA 
consisted of Dr. J.C. Katyal, Former Director, NAARM 
and Ex Vice-Chancellor, HAU as Chairman; Dr. 
V.M. Mayande, Former Vice-Chancellor, PDKV; 
Dr. A. M. Shekh, Former Vice-chancellor, AAU; Dr. 
S.D. Gorantiwar, Professor & Head, Department of 
Irrigation and Drainage Engineering, MPKV, Rahuri; 
Dr. Rajendra Prasad, Principal Scientist, ICAR-IASRI 
and Dr. V.S. Korikanthimath, Ex-Director, ICAR-
CCARI, Goa as Members and Dr. Mohammed Osman, 
Head, PME, ICAR-CRIDA as Member Secretary. 
The QRT reviewed the work done by both AICRPDA 
and AICRPAM centers located in Karnataka, Andhra 
Pradesh, Kerala and Tamil Nadu at UAS, Bengaluru 
during 18-19 June, 2018. Another meeting was held at 
ICAR-CRIDA, Hyderabad during 16-18 August, 2018 
to finalize the QRT report. Dr. J.C. Katyal presented 
the salient recommendations of QRT to DG, ICAR 
and other officials in the presence of DDG (NRM) 
and ADG (Agronomy, Agro-forestry and Climate 
Change) on 13th September, 2018 at ICAR, New Delhi. 
Honorable DG, ICAR has appreciated the work done 
by the QRT.
QRT visit to AICRPDA centre, Bengaluru QRT meeting in progress at ICAR-CRIDA
Dr. Punjab Singh, Chairman, RAC reviewing the progress Chairman and Members, RAC with scientists of ICAR-CRIDA
12.2. XXVII Research Advisory Committee 
(RAC) meeting 
The XXVII meeting of the Research Advisory 
Committee of ICAR-CRIDA was held under the 
chairmanship of Dr. Panjab Singh, former Secretary, 
DARE & Director General, ICAR during 10-11 
November, 2018. The committee reviewed the progress 
and recommended for strengthening of farming systems 
research with horticulture and livestock components, 
scaling up of NICRA interventions to more villages 
and restructuring of the institute by creating divisions 
of Social Sciences and Climate Change. Further, RAC 
suggested aligning the research programmes to meet the 
challenges and developmental needs of dryland farmers.
12. QRT, RAC and IRC Meetings
Annual Report 2018-19ICAR-CRIDA
139
12.3. Institute Research Council (IRC) meeting 
The IRC meeting was held on 15th, 16th, 21st & 28th 
May, 2018. The meeting was chaired by Dr. K. Sammi 
Reddy, Director (Acting), ICAR-CRIDA and Project 
Coordinators (AICRPAM & AICRPDA), Heads of 
Divisions/ Sections/ Units and scientists participated. 
The progresses of the ongoing projects were reviewed, 
15 new projects were approved, 9 projects got extension 
and 3 projects were concluded.
 
IRC meeting in progress
12.4. Field Institute Research Council (IRC) meeting 
Field IRC was held at Gunegal Research Farm (GRF) 
on 25th September, 2018 and at Hayathnagar Research 
Farm (HRF) on 5th October, 2018. The chairman 
IRC, Dr. K. Sammi Reddy, Director (Acting), Project 
coordinators, Heads of Divisions/ Sections/ Units 
and scientists visited field experiments and discussed 
thoroughly on the generation of quality data on soil, 
crop and interaction with weather parameters on 
growth and yield of rainfed crops. 
Interaction of scientists during f ield IRC at HRF
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Scientist Programme name Duration Venue
M Prabhakar, 
CA Rama Rao
10th Meeting of High Level Monitoring 
Committee of NICRA
02-04 April, 2018 NASC, New Delhi
G Nirmala Workshop on Farmer Innovator Meet 14 April, 2018 ATARI X, ICAR-
CRIDA, Hyderabad  
G Ravindra Chary Workshop on Revised Manual for Drought 
Management
  16 April, 2018 MNCFC, New Delhi
G Nirmala Workshop on New Project Proposal and 
Zonal Project Monitoring Committee 
Meeting of Farmers FISRT Project
17 April, 2018 ATARI X, ICAR- 
CRIDA, Hyderabad  
G Nirmala, DBV Ramana, 
B Sanjeeva Reddy,  
PK Pankaj
Scientific Advisory Committee Meeting of 
KVK-Ranga Reddy
18 April, 2018 KVK, ICAR-CRIDA, 
Hyderabad
CA Rama Rao Workshop on Dimensions of Agrarian 
Distress, Jointly Organized by MANAGE, 
ICRISAT, CESS and TEA
20-21 April, 2018 MANAGE,  
Hyderabad
M Maheswari Second International Seminar on Emerging 
Trends in Organic Farming and Sustainable 
Agriculture as a Part of Global Organic 
Meet
21-22 April, 2018 CMS College, 
Kottayam
K Nagasree Annual Action Plan and Zonal Review 
Workshop of NICRA-KVKs of ATARI Zone 
VI (Guwahati) and Zone VII (Barapani)
24-25 April, 2018 ICAR-ATARI, Umiam, 
Meghalaya
DBV Ramana NICRA Annual Review Meeting 25-26 April, 2018 KVK, Ribhoi, Umiam
M Maheswari Asia-Pacific Regional Workshop with 
United Nations Convention to Combat 
Desertification (UNCCD) 
26-27 April, 2018 MoEF & CC,  
New Delhi
B Sanjeeva Reddy, A S 
Dhimate
Exhibition Organized by ICAR-IIOR 
under the Theme Road Map for Vegetable 
Oil Production by 2022
28-29 April, 2018 PJTSAU, Hyderabad
K Salini Annual Group Meet on Kharif  Pulses of 
AICRP on MULLaRP and Arid Legumes
28-30 April, 2018 SDAU, SK Nagar
CA Rama Rao Annual Zonal Workshop on KVKs of Zone-
VIII,  ICAR-ATARI, Pune
05-07 May, 2018 MPKV, Rahuri
KV Rao Workshop on Water Related Risks-Floods 
and Droughts
08 May, 2019 IIWM, Bhubaneswar
SK Bal Brainstorming Meeting on Future Strategies 
for the Need and Scope of ERFS Products 
for Robust Agriculture Adversaries
09-10 May, 2018 IIT, Bhubaneswar
S Desai DACP Updation Meeting 10-12 May, 2018 SVVU, Gannavaram
KV Rao Review of  Drought Proofing Action Plans 10 May, 2018 DOA,  Jaipur
3. Participation in Conferences, Meetings, 
Workshops, Seminars and Symposia
Annual Report 2018-19ICAR-CRIDA
141
Scientist Programme name Duration Venue
DBV Ramana Regional Coordination Committee Meeting 18 May, 2018 Regional fodder  
Station, Hyderabad
KV Rao Review of District Drought Proofing Action 
Plan
19 May, 2018 Collectorate, Chhittoor
KA Gopinath Advocacy Meeting on Farming System for 
Nutrition in Andhra Pradesh
21 May, 2018 MSSRF & ANGRAU, 
Vijayawada
M Manjunath Workshop on Microbe based Technologies 
for Soil Health and Plant Nutrition 
25 May, 2018 NASC, New Delhi
KV Rao, S. Desai Interface Meeting on Agriculture 
Contingencies
25 May, 2018 SDMA, Chennai
G Ravindra Chary, KA 
Gopinath, CA Rama Rao, 
DBV Ramana, B Narsimlu
Sixth Annual Review Workshop of 
AICRPDA-NICRA
25-26 May, 2018 ICAR-CRIDA,  
Hyderabad
G Ravindra Chary, KA 
Gopinath, B Narsimlu
Technical Workshop of Voluntary Centres 
of AICRPDA
26 May, 2018 ICAR-CRIDA, 
Hyderabad
G Ravindra Chary, KA 
Gopinath, B Narsimlu
Technical Workshop on Rainfed Integrated 
Farming Systems Research in AICRPDA
27-29 May, 2018 ICAR-CRIDA, 
Hyderabad
G Nirmala Workshop on Project Monitoring and 
Action Plan of Farmers FIRST Project 
Organized by  Division of  Agricultural  
Extension, ICAR
29 May,  2018 ICAR-IIWSR, 
Dehradun   
R Nagarjuna Kumar National Dialogue on Artificial Intelligence   
and Internet of Things-Applications in 
Agriculture
 01-02 June, 2018 ICAR-NAARM, 
Hyderabad
KV Rao Implementation of Drought Proofing 
Action Plans
 13 June, 2018 District Collectorate, 
Kurnool
K Ravi Shankar Consultation Meeting on Doubling Farmers 
Income in Telangana State and Adjoining 
Areas
 19 June, 2018 ICAR-CRIDA, 
Hyderabad
KV Rao, S Desai Vetting Workshop on Updation of 
Contingency Plans for JAU Domain 
Districts 
20-22 June, 2018 JAU, Junagadh
M Prabhakar ICAR Regional Committee Meeting 21-23 June, 2018 OUAT, Bhubaneswar
KV Rao ICAR-IWMI Work Plan Meeting 24-26 June, 2018 NASC, New Delhi
KL Sharma Brainstorming Session on Holistic Strategy 
for Assessment of Soil Health, Organized 
by Natural Resource Management Division, 
ICAR
26 June, 2018 NASC, New Delhi
M Maheswari Expert of Committee Meeting for 
Evaluation & Demonstration of Open 
Top Chambers (OTCs) Established at the 
College of Agriculture, RVSKVV
28 June, 2018 RVSKVV, Gwalior
KV Rao Review Meeting on Drought Proofing Plans 28-30 June, 2018 Dept. of Agri, 
Bengaluru
M Prabhakar 12th Expert Committee Meeting of NICRA 02-05 July, 2018 NASC, New Delhi
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Scientist Programme name Duration Venue
DBV Ramana Competitive Grants Component Meeting 03-04 July, 2018 NASC, New Delhi
KV Rao Review Meeting of External Aided Projects 
at NRM Division
04-05 July, 2018 NRM Division,  
New Delhi
AGK Reddy 8th State Level Executive Committee 
Meeting of State Horticulture Mission 
 05 July, 2018 Dept. of Horticulture, 
Telangana State
G Nirmala, R Nagarjuna 
Kumar
Workshop on Preparation of ICAR-ICT 
Roadmap
06 July, 2018 ICAR-IIMR, 
Hyderabad
M Prabhakar, CA Rama 
Rao, BMK Raju, R 
Nagarjuna Kumar
Consultation Meeting on Risk and 
Vulnerability of Agriculture to Climate 
Change: A district Level Assessment
19-20 July, 2018 NASC, New Delhi
PK Pankaj Zonal Monitoring of NICRA KVKs under 
ZONE VII
24-25 July, 2018 Dhalai and Khowai, 
Tripura
G Venkatesh Networking and Collaborative Research and 
Educational Activities of Scientific Institutes 
in Hyderabad
25 July, 2018 TSFC&RI, 
 Telangana
R Nagarjuna Kumar National Workshop on Artificial 
Intelligence in Agriculture: Status and 
Prospects
 30-31 July, 2018 NASC, New Delhi
KV Rao, DBV Ramana Review Meeting on Drought Proofing Plans 01 August, 2018 District Collectorate, 
Ongole
KV Rao, S Desai Mid-course Contingency Planning for 
Rayalaseema, Prakasham and Guntur 
districts
02-03 August, 
2018
District Collectorate, 
Kadapa
G Ravindra Chary, M 
Prabhakar, S Desai, M 
Vanaja, B Sarkar, CA 
Rama Rao, KV Rao, KA 
Gopinath, K Nagasree 
6th NICRA Annual Workshop of NICRA 07-08 August, 
2018
NASC, New Delhi
S Desai, M Osman, 
Manoranjan Kumar
Survey for the JSW project Preparation of 
Soil Conservation Plans Mining Areas of 
JSW Steels
12-14 August, 
2018
JSW Steels, 
Bellary
KV Rao Workshop on Updation of Contingency 
Plans
13-14 August, 
2018
RVSKVV, Indore
CA Rama Rao, BMK Raju Consultation on Impact Assessment for 
Andhra Pradesh Drought Mitigation Project
14 August, 2018 WASSAN, Hyderabad
G Ravindra Chary One-day Consultation Meeting for 
Southern Region for Formulation of Soil 
and Land use Policy
14 August, 2018 NBSSP & LUP,  
Bengaluru
M Prabhakar CROPSAP Consultation Meeting on Pest 
Models (CROPSAP)
16-17 August, 
2018
WOTR, Pune
G Nirmala IMC Meeting of ATARI X 21 August, 2018 ATARI  X, Hyderabad  
S Desai Preparedness meeting for Tamil Nadu 24-25 August 2018 SDMA, Chennai
M Prabhakar Two day Consultation Meeting on Climate 
Change in Telangana
29-30 August, 
2018
ICAR-CABI, 
Hyderabad
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KV Rao Meeting on Updation of Contingency Plans 
for NE Region
29-31 August, 
2018
ICAR-RC-NEH 
Region, Umiam
KA Gopinath Network Program on Imaging Spectroscopy 
and Applications: 5th Coordination 
Committee Meeting of Agriculture Theme 
04 September, 
2018
ICAR-CRIDA, 
Hyderabad
KL Sharma National Workshop on  Sustainability 
of Indian Agriculture: Natural Resource 
Perspective with Special Reference to Soil  
08 September, 
2018
NASC, New Delhi
M Prabhakar Integrated Climate Change Adaptation 
in Development Planning under Climate 
Change Adaptation: Rural Areas of India
18-20 September, 
2018
EPTRI, Hyderabad
G Ravindra Chary Workshop of Manual and Strategy 
Document on Crop Plan
18 September, 
2018
NASC, New Delhi 
S Desai Interface Meeting for Preparation of 
DACPs of Mizoram 
23-24 September, 
2018
DOA, Mizoram
M Maheswari Executive Committee Meeting of the Indian 
Society of Plant Physiology 
29 September, 
2018
ICAR-IARI,  
New Delhi
K Sammi Reddy International Consultation Workshop on 
Adapting Agriculture in Semi-arid India to 
a Global Temperature Rise by 1.5°C  
03-04 October, 
2018
WOTR, Pune
KS Reddy, NN Reddy, 
Manoranjan Kumar,  
B Narsimlu 
International Conference on Global Water 
Security for Agriculture and Natural 
Resources
03-06 October, 
2018
ISAE & ASABE,  
Hyderabad
CA Rama Rao National Workshop on Promotion of 
Developing Climate Resilient Villages for 
Sustainable Food and Nutritional Security 
04-05 October, 
2018
MANAGE, Hyderabad
PK Pankaj Zonal Monitoring of KVKs under  
ZONE IX
09-12 October, 
2018
KVKs of Bilaspur, 
Bhatapara and 
Dantewada
K Sammi Reddy National Workshop on Sustainability 
of Indian Agriculture, Natural Resource 
Perspective with Special Reference to Water
11 October, 2018 ICAR-IIWM, 
Bhubaneswar
PK Pankaj Workshop on CLEM- Crop Livestock 
Enterprise Modelling
22-23 October, 
2018
ICRISAT,  Hyderabad
G Ravindra Chary, V 
Maruthi
XXI Biennial National Symposium of 
Indian Society of Agronomy
24-26 October, 
2018
MPUAT, Udaipur
KS Reddy 27th National Conference of the Soil 
Conservation Society of India on 
Sustainable Management of Soil and Water 
Resources for Doubling Farmers Income 
25-27 October, 
2018
Assam Agricultural 
University, Jorhat
KV Rao Vetting Workshop on Updation of 
Contingency Plans
29 October, 2018 RVSKVV, Indore
G Venkatesh First State Level Executive Committee 
(SLEC) Meeting of Sub-Mission on 
Agroforestry
05 November, 2018 Department of 
Horticulture, Telangana
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K Ravi Shankar T&V Workshop in Ranga Reddy District 09 November, 2018 SAMETI Campus, 
Hyderabad
K Nagasree Zonal  Monitoring of NICRA KVKs under 
ZONE VII
12-14 November, 
2018
KVKs of Dimapur and 
Mokokozung, Nagaland 
K Sreedevi Shankar 50th Annual International Conference of the 
Nutrition Society of India 
15-17 November, 
2018
ICMR – National 
Institute of Nutrition, 
Hyderabad 
CA Rama Rao 26th Annual Conference of Agriculture 
Economics Research Association (India) on 
Agriculture and Sustainable Development 
Goals
15-17 November, 
2018
ICAR-NDRI, Karnal
G Nirmala, K Nagasree, 
CN Anshida Beevi 
9th National Extension Education 
Congress-2018 on Climate Smart 
Agricultural Technologies: Innovations & 
Interventions 
15-17 November, 
2018
CAEPHT, Ranipool, 
Sikkim
T V Prasad Biennial Workshop of AICRP on 
Agrometeorology
15-17 November, 
2018
UAS, Dharwad
K Sammi Reddy 83rd Annual Convention of the Indian 
Society of Soil Science
27-28 November, 
2018
AAU, Anand
DBV Ramana Special Conference on Challenges and 
Opportunities in Rainfed Agriculture under 
Changing Climate Scenario
28 November, 2018 AAU, Anand
K Sammi Reddy UNFCCC COP-24/CMP14/CMA12 
Meeting
30 November-5 
December, 2018
Katowice, Poland
M Maheswari, M Vanaja, 
AK Shanker
 4th International Plant Physiology Congress 
(IPCC-2018)
02-05 December, 
2018
CSIR-NBRI, Lucknow
KS Reddy Annual Review Workshop on Agri 
Consortia Research Platform on Water
07 December, 2018 ICAR-IIWM, 
Bhubaneswar
G Ravindra Chary,  
CA Rama Rao, KV Rao, 
BMK Raju
Brainstorming Workshop on Prioritization 
of Rainfed Districts in India Organized by 
NRAA, DAC&FW and ICAR-CRIDA
11-12 December, 
2018
NASC, New Delhi
B M K Raju 72nd Annual Conference of Indian Society of 
Agricultural Statistics (ISAS) on Statistics, 
Informatics, Engineering Interventions 
and Business Opportunities: A Road-Map 
to Transform Indian Agriculture Towards 
Prosperity
13-15 December, 
2018
ICAR – CIAE, Bhopal 
B Sarkar First National Genetics Congress (NGC) 13-16 December, 
2018
ICAR-IARI, New 
Delhi 
DBV Ramana One Health: Unprecedented Opportunities 
and Challenges
17 December, 2018 ICAR-NRC Meat, 
Hyderabad
M Maheswari Symposium on Advanced Genomics & 
Breeding Technologies for Accelerating 
Genetic Gains Organized by ICRISAT
20 December, 2018 ICRISAT, 
Hyderabad
R Nagarjuna Kumar  International Conference on Agriculture, 
Horticulture and Food Science
29-30 December, 
2018
NASC, New Delhi
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M Prabhakar Workshop on  Sustainable Livelihood and 
Adaptation to Climate Change (SLACC) 
project 
3-4 January, 2019 NASC, New Delhi
G Ravindra Chary Attended PJTSAU - Regional Agriculture 
Fair (South) - Preliminary meeting
8 January, 2019 PJTSAU, Hyderabad
G Ravindra Chary Attended Monsoon Mission - II, 
AGROMET Workshop
9 January, 2019 ICRISAT, Hyderabad
K Nagasree Zonal  Monitoring of NICRA KVKs  under 
Zone VIII
9-10 January, 2019 KVK, Ahmednagar  
Maharashtra
G Ravindra Chary,  
M Maheswari,  
P Vijay Kumar,  
KA Gopinath, 
CA Rama Rao,
KL Sharma, KS Reddy,
KV Rao, DBV Ramana,  
B Sanjeeva Reddy,   
B Narsimlu, AK Indoria, 
M Manjunath,   
AGK Reddy, 
XXVI Biennial Workshop of AICRPDA 16-19 January, 
2019
UAS, Bengaluru
NN  Reddy  8th  Indian Horticulture Congress 17-21 January, 
2019
IGKV, Raipur
M Maheswari Workshop on Prevention of Sexual 
Harassment of Women at Work Place 
17-18 January, 
2019
NAHRD, New Delhi
G Ravindra Chary ICRISAT-CRIDA Collaborative Project on 
Systems Modeling
21 January, 2019 Hyderabad
G Ravindra Chary Project Proposal Meeting on Climate 
Resilient Agriculture with IWMI
22 January, 2019 NASC, New Delhi
KV Rao Workshop on Building an Operational 
Composite Drought Monitoring Index for 
India
22-23 January, 
2019
NASC, New Delhi
AGK Reddy Andhra Pradesh State Level Executive 
Committee Meeting of Mission for Integrated 
Development of Horticulture (MIDH) 
23 January, 2019 Commissionerate of 
Horticulture, Guntur
M Maheswari Indian Plant Science Congress 23-25 January, 
2019
SRM University, 
Kattankulathur,  
Tamil Nadu
G Ravindra Chary Meeting with the CGIARs to discuss their 
ongoing activities with India Focus as well 
as their future plans 
24-25 January, 
2019
NASC, New Delhi
KV Rao Review Meeting of External Aided Projects, 
NRM Division, ICAR
24 January, 2019 NASC, New Delhi
KV Rao Review Meeting of ICAR-CGIAR Centres 
(IWMI)
25 January, 2019 NASC, New Delhi
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G Ravindra Chary
P Vijay Kumar
CA Rama Rao
KV Rao, BMK Raju 
M. Osman
First Task Force for Revisiting Prioritization 
of Rainfed District
28 January, 2019 ICAR-CRIDA, 
Hyderabad
K Sreedevi Shankar Workshop for Liaison Officer 28-29 January, 
2019 
Institute of Secretariat 
Training and 
Management
KS Reddy, 
B Sanjeeva Reddy
53rd Annual Convention of Indian Society 
of Agricultural Engineers (ISAE)  and 
International Symposium on Engineering 
Technologies for Precision and Climate 
Smart Agriculture   
28-30 January, 
2019 
BHU, Varanasi
KS Reddy IMC Meeting, IISWC 29 January, 2019 IISWC, Dehradun
G Nirmala State level Workshop on Skill Development 
in Agriculture & Allied Sectors Organized 
by State department of Agriculture 
29 January, 2019 DOA, Telangana
BMK Raju 21st Annual Conference of Society of 
Statistics, Computer and Applications 
(SSCA) on Challenges and Opportunities 
in Statistics and Informatics for Futuristic 
Humanosphere especially in Agriculture 
(COSIFHA-2019)
29-31 January, 
2019 
ANGRAU,  
Tirupati,  
Andhra Pradesh
G Ravindra Chary Annual Conference of Vice Chancellors 
of Agricultural Universities & Directors of 
ICAR Institutes
31 January to 1 
February, 2019
NASC, New Delhi
G Ravindra Chary, 
M Prabhakar
13th NICRA Expert Committee of NICRA 05-08 February, 
2019
ICAR-IIHR, 
Bengaluru
KV Rao Review Meeting at DAC on Drought 
Proofing Action Plans
05 February, 2019 MoA & FW, 
New Delhi
SK Bal, R Rejani,  
AVM Subba Rao
International Conference on Advances in  
Agrometeorology for Managing Climatic 
Risks of Farmers  (INAGMET 2019)
11-13 February, 
2019
JNU, New Delhi
G Ravindra Chary 13th International Conference on Dryland 
Development as Co-organizer for the theme 
Sustainable Intensification & Diversification 
(Arid Horticulture, Aquaculture, Protected 
Agriculture) (Theme 6)
12 February, 2019 ICAR-CAZRI, 
Jodhpur
B Sanjeeva Reddy, 
I Srinivas, Ashish S 
Dhimate
IV Annual Workshop of ICAR-Consortia 
Research Platform on Energy from 
Agriculture (EA) and Farm Mechanization 
& Precision Farming (FM&PF) 
11-12 February, 
2019
Division of Agricultural 
Engineering, ICAR, 
New Delhi 
KS Reddy, M Vanaja,  
M Srinivasa Rao,  
V. Maruthi
13th International Conference on 
Development of Drylands Converting 
Dryland Areas from Grey into Green
11-14 February, 
2019
ICAR-CAZRI, 
Jodhpur
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Scientist Programme name Duration Venue
CA Rama Rao Workshop on Participatory Exercise on 
Foresight for Food Systems in South Asia 
Organized by IFPRI and ACIAR
11-14 February, 
2019
Kathmandu, Nepal
Pushpanjali 5th International Conference on Hydrology 
and Watershed Management
12-15 February, 
2019
JNTU, Hyderabad
G Ravindra Chary Workshop to Discuss Issues Related to 
Objective Assessment of Crop Loss by 
Ground Truthing, Early Declaration of 
Drought, Dry Spells etc.
14 February, 2019 DAC, MoA&FW,  
New Delhi
KV Rao, B Sanjeeva Reddy National Convention on Revitalizing 
Rainfed Agriculture 
14-15 February, 
2019
NRAA, New Delhi
G Ravindra Chary Consultative Meeting for promotion of 
agricultural technologies and agribusiness 
between India and Argentina
15 February, 2019 NASC, New Delhi
M Prabhakar Workshop on Technical Cooperation 
Agri-Business (Department  of Agriculture 
Cooperation of Farmers Welfare, Govt. 
of India and Min. of Foreign Affairs and 
Worship, Govt. of Argentina)
15 February, 2019 NASC, New Delhi
G Ravindra Chary Discussions on Deliberations Upon the 
Proposed Draft-Workplan between ICAR 
and CAAS, China, Provision of CGIAR 
Contributions by DARE/ICAR through 
Window-II
19 February, 2019 Krishi Bhavan,  
New Delhi
PK Pankaj, K Sreedevi 
Shankar, K Ravi Shankar
XIV Agricultural Science Congress: 
Innovations for Agricultural Transformation
20-23 February,  
2019
NASC, New Delhi
G Ravindra Chary RAC Meeting 22 February,  2019 ICAR-CICR, Nagpur
DBV Ramana ICAR-NRC Meat Foundation Day 22 February,  2019 ICAR-NRC Meat, 
Hyderabad
B Sarkar NICRA Review Meeting of Crop 
Component at Agartala, Tripura Centre of 
the ICAR NEH
28 February- 4 
March, 2019
ICAR-NEH 
Regional Station, 
Agartala, Tripura 
G Nirmala
B Narsimlu
Workshop on Impact Assessment of Project 
Interventions, organized by NIAEPR, New 
Delhi and ATARI, Kolkata
02 March, 2019 ICAR- NRRI,  
Cuttack, Odisha
KV Rao Training Workshop Organized by 
MANAGE on Drought Proofing Action 
Plans 
05-06 March, 2019 ANGRAU,  Tirupati
NS Raju Geo-portal Database Workshop under 
KRISHI portal
07-08 March, 2019 ICAR-NBSS & LUP, 
Nagpur
KL Sharma, PK Pankaj Review Progress of NMSHE and NICRA 
Projects
07-08 March, 2019 ICAR-RC NEHR, 
Umiam, Barapani
G Ravindra Chary, CA 
Rama Rao, M Prabhakar, 
JVNS Prasad
11th Meeting of High Level Monitoring 
Committee of NICRA
07 March, 2019 NASC, New Delhi
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Scientist Programme name Duration Venue
KS Reddy Zonal Monitoring of NICRA KVKs under 
ZONE VIII
09 March, 2019 KVK, Baramati
SK Bal Interaction Meeting on Artificial 
Intelligence in Agriculture
11 March, 2019 Krishi Bhavan,  
New Delhi
G Ravindra Chary First interaction meeting of ICAR 
Scientists/Experts & AI Team of NITI 
Ayog on Artificial Intelligence
13 March, 2019 Krishi Bhavan,  
New Delhi
M Prabhakar Workshop on Climate Change Impact on 
Inland Open Water Fisheries: Status and 
Way forward 
15 March, 2019 ICAR-CIFRI, Kolkata
KA Gopinath, S Desai Workshop on Developing Block Level 
Contingency Plans 
25-26 March, 2019 MPKV, Rahuri, 
Maharashtra
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Programme Period Venue
Scientists and officials
High Level Monitoring Committee (HLMC) meeting of 
NICRA
April 4, 2018 NASC, New Delhi 
ICAR-CRIDA foundation day celebration April 12, 2018 ICAR-CRIDA, Hyderabad
Farm innovators meet April 14, 2018 ICAR-CRIDA, Hyderabad
Meeting on automation of agromet advisory services  April 18, 2018 ICAR-CRIDA, Hyderabad
National Hindi workshop-cum-training programme on official 
language management and new directions in ICAR
April 24-25, 2018 ICAR-CRIDA, Hyderabad
Interface Meeting on Agriculture Contingencies 25 May, 2018 Chennai
Sixth annual review workshop of AICRPDA-NICRA May 25-26, 2018 ICAR-CRIDA, Hyderabad
Technical workshop of voluntary centres of AICRPDA May 26, 2018 ICAR-CRIDA, Hyderabad
Technical workshop on RIFS research May 27-29, 2018 ICAR-CRIDA, Hyderabad
AICRPAM - NICRA annual workshop May 30-31, 2018 CSAUA&T, Kanpur
International day of yoga celebration June 21, 2018 ICAR-CRIDA, Hyderabad
Mid-course Contingency Planning for Rayalaseema, 
Prakasham and Guntur districts
02-03 August, 2018 Kadapa
Sixth annual review workshop of NICRA August 07 - 08, 2018 NASC, New Delhi
Independence day celebration August 15, 2018 ICAR-CRIDA, Hyderabad
Updation of Contingency Plans for NE Region 29-31 August, 2018 Umiam
Hindi fortnight celebrations September 01 - 14, 2018 ICAR-CRIDA, Hyderabad
Monsoon mission II project meeting September 10, 2018 ICRISAT, Hyderabad
Swachhta hi seva September 15 - October 
02, 2018
ICAR-CRIDA, Hyderabad
Interface Meeting for Preparation of DACPs of Mizoram 23-24 September, 2018 Mizoram
Model Training Course (MTC) on “Extension strategies for 
participatory natural resource management in rainfed agriculture” 
sponsored by DOE, Ministry of Agriculture, New Delhi
September 24 -  October 
01, 2018
ICAR-CRIDA, Hyderabad
XIV Meeting of ICAR-CRIDA IJSC October 20, 2018 ICAR-CRIDA, Hyderabad
Vetting Workshop on Updation of Contingency Plans 29 October, 2018 Indore
Vigilance awareness week October 29 – November 
3, 2018
ICAR-CRIDA, Hyderabad
Ekta diwas October 31, 2018 ICAR-CRIDA, Hyderabad
Updation of District Agricultural contingency plans of 
Andhra Pradesh
November 05, 2018 Gannavaram
XVth Biennial workshop of AICRPAM November 15 - 17, 2018 RARS, UAS, Vijayapura, 
Karnataka
Vanamahostavam November 20, 2018 HRF, ICAR-CRIDA, 
Hyderabad
ICAR short course on  “Assessment of  vulnerability and 
adaptation to climate change in agriculture”
November 28 -December 
07, 2018
ICAR-CRIDA, Hyderabad
14. Workshops, Seminars, Trainings and ther 
Activities Organized
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Programme Period Venue
World soil day celebration December 5, 2018 ICAR-CRIDA, Hyderabad
Swachhta pakhwada December 16 - 31, 2018 ICAR-CRIDA, Hyderabad
Republic day celebration January 26, 2019 ICAR-CRIDA, Hyderabad
XXVI Biennial workshop of AICRPDA January 16-19, 2019 AICRPDA Centre, 
Bengaluru, Karnataka
Institute advisory committee meeting of Farmers FIRST 
Project
February 4, 2019 ICAR-CRIDA, Hyderabad
ICAR Inter-zonal sports tournaments -2018 February 25 - 28, 2019 ICAR-IVRI, Izatnagar
6th Capacity Building Program of AICRPAM on 
‘Agrometeorological applications’
February 16 - 25, 2019 Birsa Agricultural University, 
Ranchi
National science day celebration February 28, 2019 ICAR-CRIDA, Hyderabad
International women’s day celebration March 08, 2019 ICAR-CRIDA, Hyderabad
Students
Subject matter training to 3 B.Tech. (Agrl. Engg.) students of 
College of Agricultural Engineering & Technology, VNMKV, 
Parbhani
June 01 - 30, 2018 ICAR-CRIDA, Hyderabad
Subject matter training to 04 B.Tech. (Agrl. Engg.) students of 
CAE, Madakasira ANGRAU, Guntur
July 01-  September 31, 
2018
ICAR-CRIDA, Hyderabad
Compulsory Rotational Internship programmes for B.V.Sc. 
and AH students
September 27, 2018 ICAR-CRIDA, Hyderabad
Farmers
Training program on soil health management and rainwater 
harvesting to 100 farmers from four villages
November 09, 2018 Petrallachenu village
Training program on solar powered micro-irrigation system 
under farm pond to 100 farmers from four villages
March 16, 2019 Petrallachenu village
Training to 80 farmers from 10 districts of Telangana state on 
‘Action learning programme on farm mechanization for small 
farm holdings’ 
March 29-31, 2019 ICAR-CRIDA, Hyderabad
14.1. High Level Monitoring Committee 
meeting of NICRA
Tenth High Level Monitoring Committee (HLMC) 
meeting of National Innovations in Climate Resilient 
Agriculture (NICRA) was held at NASC, New Delhi 
on 4th April, 2018 to review the action taken report 
on the recommendations of the 9th HLMC and to 
review the progress and achievements of the project 
from August, 2016 to March, 2018. Dr. Trilochan 
Mohapatra, Secretary, DARE & Director General, 
ICAR chaired the meeting and suggested to test and 
validate the technologies and mobile applications 
developed by NICRA so that they are made available 
to the stakeholders. Dr. K. Alagusundaram, DDG 
(NRM & AE), Dr. A.K. Singh, DDG (Horticultural 
Sciences & Crop Sciences), ADGs, representatives 
from various Ministries like Department of Agriculture 
and Cooperation, Ministry of Environment and Forest, 
DST, DBT and Ministry of Water Resources also 
participated in the meeting. Based on the discussions 
held, several actionable points emerged and important 
observations were made. A book entitled ‘Climate 
Resilient Innovation from NICRA’ was released. It 
was decided to conduct awareness creation programme 
on climate resilient agricultural practices for farmers 
and other stakeholders. Climate resilient technologies 
developed by the 41 partner institutes of ICAR were 
reviewed and suggestions for refining and up scaling 
of these technologies were given. Many other state 
governments are coming forward to replicate NICRA 
village model. Taking into consideration the latest 
climate change projections by IPCC, a new district 
level vulnerability atlas is under preparation by ICAR-
CRIDA. It was also decided to conduct a one day 
workshop involving ICAR scientists, experts from line 
ministries and other stakeholders to discuss on the 
preparation of vulnerability atlas.
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Address by Dr. Trilochan Mohapatra, DG, ICAR and release of publications during HLMC Meeting
14.2. Sixth annual review workshop of 
AICRPDA-NICRA 
The sixth annual review workshop of AICRPDA-
NICRA was held at ICAR-CRIDA during 25-26th 
May, 2018 with the objective to review the progress 
of 23 centers during 2017-18 and to develop technical 
programme for 2018-19. Dr. S. Bhaskar, ADG (A, 
AF& CC), NRM Division, ICAR, Dr. K. Sammi 
Reddy, Director (Acting), ICAR-CRIDA, Dr. Vilas 
A. Tonapi, Director, ICAR-IIMR, Hyderabad, 
Dr. A. Vishnuvardhan Reddy, Director, ICAR-
IIOR, Hyderabad, Dr. G. Ravindra Chary, Project 
Coordinator, AICRPDA, Dr. M. Prabhakar, PI, 
NICRA, Dr. P. Vijaya Kumar, PC, AICRPAM, Heads 
of Divisions, Sections, KVK and scientists from ICAR-
CRIDA and PC unit, AICRPDA and chief scientists/ 
scientists from 23 AICRPDA centers participated. Dr. 
Bhaskar appreciated the contributions of AICRPDA 
centers in implementation of location-specific real 
time contingency technologies to cope with weather 
aberrations and their validation in farmers’ fields. 
Further he emphasized on the need for horizontal 
expansion of real-time contingency plans (RTCPs) 
implementation with the concept of NICRA clusters. 
Dr. K. Sammi Reddy, Director (Acting), ICAR-
CRIDA emphasized that the RTCP implementation 
is essential to cope with weather aberrations and he 
also suggested compiling the data and publishing the 
results in reputed journals. During the occasion, three 
publications from PC unit and AICRPDA centers 
were released. The major outcome of the deliberations 
during the workshop was to strengthen research on 
coping midseason drought, RTCP implementation 
on cluster basis and evaluation of millet and oilseed 
crops as climate resilient crops in strong cooperation 
with ICAR-Indian Institute of Millets Research and 
ICAR-Indian Institute of Oilseeds Research.
Dr. S. Bhaskar, ADG (A, AF&CC), NRM Division, ICAR 
addressing
14.3. AICRPAM - NICRA annual workshop 
The annual workshop of AICRPAM component 
of NICRA project was held at Chandra Sekhar 
Azad University of Agriculture and Technology 
(CSAUA&T), Kanpur during 30-31st May, 2018. In 
this workshop, the progress of activities undertaken 
by cooperating centres during 2017-18 was evaluated 
and the technical program for 2018-19 was finalized. 
Major recommendations made from deliberations of 
the workshop are: 
•	 To extend the micro-level agromet advisory services 
to more number of TDC-NICRA villages
•	 Case study of agromet advisory services for 
horticulture, livestock, poultry and integrated 
farming system to be included in addition to field 
crops
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•	 Impact of micro-level agromet advisory services 
on the livelihood of selected farmers to be assessed 
taking the data of the first phase of AICRPAM – 
NICRA
Release of publication
14.4. Review workshop of NICRA-KVKs 
Annual action plan and review workshop of NICRA-
KVK’s of various ATARI zones were conducted during 
January-June, 2018 to review the progress and to discuss 
and finalize the action plan for kharif 2018-19. The 
meetings captured the salient achievements and success 
stories from technology demonstrations in NICRA 
adopted villages. Scientists of Technical Demonstration 
Component (TDC) team from CRIDA participated in 
various workshops emphasized about the approaches 
for scaling up of the proven resilient practices in the 
NICRA villages which is to be adopted in the present 
phase of NICRA in various workshops. NICRA-KVK’s 
of the zone presented the consolidated achievements of 
the NICRA programme in the last year and the action 
plan for the next year. 
Details of the Annual Action Plan and Review 
Workshop of NICRA-KVKs
Zones Place Date
Zone II  ICAR-ATARI, Jodhpur April 09, 2018 
Zone VI 
& VII
KVK Rhiboi, Barapani, 
Meghalaya
April 24-25, 
2018
Zone XI ICAR-ATARI, Bengaluru June 01, 2018
Zone III ICAR-ATARI, Kanpur June 08, 2018 
Zone X KVK Namakkal, Tamil 
Nadu 
June 18-19, 
2018
Zone IV 
& V
ICAR-ATARI, Patna, Bihar June 27-28, 
2018 
14.5. Zonal Monitoring Committee visits 
Zonal Monitoring Committee from ATARI zones 
viz. Guwahati, Barapani, Kolkata, Jodhpur, Jabalpur, 
Bengaluru and Hyderabad visited KVKs in the 
respective zones to review the technical progress of 
different modules like NRM, crop production, livestock 
& fishery and institutional interventions in the NICRA 
villages and for making appropriate suggestions for 
improvement.
Details of Zonal Monitoring Committee (ZMC) visits 
Name of the 
ATARI Name of the KVK Date Member from ICAR-CRIDA
Guwahati Tirap and Sonitpur 3-5 July, 2018 Dr. S.K. Yadav, Principal Scientist
Barapani Khowai and Dhalai 24-25 July, 2018 Dr. P.K. Pankaj, Senior Scientist 
Kolkata Malda and Coochbehar 28-29 August, 2018 Dr. J.V.N.S. Prasad, Principal Scientist
Jodhpur Barmer and Jodhpur 27-28 September, 2018 Dr. A.V.M. Subba Rao, Senior Scientist
Jabalpur Bhatapara, Dantewada and Bilaspur 9-12 October, 2018 Dr. P.K. Pankaj, Senior Scientist
Guwahati East Sikkim and Dhubri 25-26 October, 2018 Dr. Sumantha Kundu, Scientist
Bengaluru Davanagere and Tumakuru 5-6 November, 2018 Dr. S.S. Balloli, Principal Scientist
Barapani Dimapur and Mokokchung 12-14 November, 2018 Dr. K. Nagasree, Principal Scientist
Hyderabad West Godavari and Srikakulam 16-17 November, 2018 Dr. S.S. Balloli, Principal Scientist
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ZMC with VCRMC members, Dimapur ZMC with VCRMC members, Malda
14.6. Sixth annual review workshop of NICRA
Two day annual review workshop of National 
Innovations in Climate Resilient Agriculture 
(NICRA) was inaugurated by Dr. T. Mohapatra, 
Secretary, DARE & Director General, ICAR at 
NASC, New Delhi on 7th August, 2018. Chhabilendra 
Roul, Special Secretary, DARE & Secretary, ICAR, 
Shri B. Pradhan, FA & Additional Secretary, DARE 
& ICAR, Dr. K. Alagusundaram, DDG (Agricultural 
Engineering & NRM I/c), Dr. A.K. Singh, DDG 
(Agricultural Extension.), Dr. Anand Kumar Singh, 
DDG (Horticulture & Crop Sciences I/c), Dr. 
Joykrushna Jena, DDG (Fisheries), Dr. S. Bhaskar, 
ADG (A,AF&CC), Dr. S.K. Chaudhary, ADG 
(SWM), Dr. K. Sammi Reddy, Director (Acting), 
ICAR-CRIDA, Hyderabad and NICRA expert 
committee members viz., Dr. B. Venkateswarlu, Ex-
VC, Vasantrao Naik Marathwada Krishi Vidyapeeth 
Krishinagar, Parbhani; Dr. V. Praveen Rao, VC, 
PJTSAU, Hyderabad; Dr. C.L. Acharya, Ex-Director, 
ICAR-IISS, Bhopal; Dr. K.K. Singh, ADG (Farm 
Engineering), ICAR; Dr. Y.S. Ramakrishna, Ex-
Director, ICAR-CRIDA, Hyderabad; Dr. H.E. 
Shashidhar, Professor of Genetics (Retd.), UAS, 
GKVK, Bengaluru; Dr. R.C. Upadhyay, Principal 
Scientist (Retd.) NDRI, Karnal; Dr. A.G. Ponniah, Ex-
Director, ICAR-CIBA, Chennai; Prof. U.C. Mohanty, 
Professor IIT, Bhubaneswar; Dr. N.K. Krishna Kumar, 
Coordinator, Biodiversity International, New Delhi; 
Dr. Praduman Kumar, Ex-Head, Economics, IARI, 
New Delhi, Dr. N. Sudhakar, Ex-Director, ATARI and 
Dr. H. Senapati, Former Dean, OUAT, Bhubaneshwar, 
chairmen of zonal monitoring teams and Directors 
of NICRA partner institutes participated in the 
review workshop. Dr. K. Sammi Reddy, Director 
(Acting), ICAR-CRIDA presented the highlights of 
achievements of NICRA project during the last two 
years (2016-17 to 2017-18).
Dr. T. Mohapatra, in his inaugural address, suggested 
making 151 Climate Resilient Villages (CRVs) 
to CRV Cluster Villages and the need to actively 
involve state governments for successful up scaling 
of CRVs. There were eight technical sessions 
under different themes viz., Resilience through 
natural resources management, Resilience through 
crop improvement and adaptation, Technology 
demonstration component session: lessons from 
technology demonstration and future roadmap, 
Sixth annual review workshop of NICRA
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Resilience through adaptation in horticultural crops, 
pests, diseases and pollinators, Assessment of impacts 
on fisheries-adaptation and mitigation options, 
Vulnerability assessment, Socio-economic impacts 
and farm advisories, Adaptation strategies for climate 
resilient livestock production, integrated modelling 
framework. Each session chaired by concerned 
DDGs and co-chaired by NICRA expert committee 
members and concerned ADGs from ICAR, New 
Delhi. A detailed session-wise recommendation was 
presented by Dr. M. Prabhakar, PI, NICRA, ICAR-
CRIDA, Hyderabad in the plenary session chaired 
by Dr. K. Alagusundaram, DDG (NRM), ICAR.
14.7. Technical workshop of voluntary centres of 
AICRPDA 
One day technical workshop of 4 voluntary centres 
of All India Coordinated Research Project for 
Dryland Agriculture (AICRPDA) under PJTSAU, 
Hyderabad, ICAR-CAZRI, Jodhpur, ICAR-IGFRI, 
Jhansi and ICAR-IISWC, Research centre, Bellary 
was held at ICAR-CRIDA on 26th May, 2018. The 
objective of the workshop was to sensitize the centres 
about the mandate and activities of AICRPDA, and 
to develop technical programme for the year 2018-
19. Dr. V. Praveen Rao, Vice Chancellor, PJTSAU, 
Hyderabad, emphasized that soil and rainwater are 
two important natural resources in rainfed farming 
and the centres should map all the resources of 
the domain districts and develop location-specific 
technologies for bridging the yield gaps in the 
domain districts. Dr. S. Bhaskar, ADG (A, AF& CC), 
NRM Division, ICAR emphasized the importance 
of natural resource management research in view 
of climate change and also suggested the voluntary 
centres to prioritize the rainfed agriculture problems 
in the domain of the centre and accordingly initiate 
two or three focused experiments as problem solving 
research. Dr. K. Sammi Reddy, Director (Acting), 
ICAR-CRIDA highlighted the major problems 
of rainfed agriculture and emphasized that the 
voluntary centres should initiate location-specific 
rainfed agriculture research to develop simple and 
cost-effective technologies. Dr. G. Ravindra Chary 
gave an overview of AICRPDA network research 
and briefed about the aim of the workshop to develop 
technical programme for each voluntary centre. Later, 
scientists from voluntary centres presented the details 
of resource characterization of domain districts and 
technical programme for the year 2018-19.
14.8. Technical workshop on Rainfed Integrated 
Farming System (RIFS) research 
Three day technical workshop on Rainfed Integrated 
Farming Systems (RIFS) research in AICRPDA was 
held at ICAR-CRIDA during 27-29th May, 2018 to 
analyse the survey data on RIFS, characterise and 
identify predominant RIFS and to develop technical 
programme for on-farm research on RIFS. Dr. S. 
Bhaskar, ADG (A, AF&CC), NRM Division, ICAR, 
Dr. K. Sammi Reddy, Director (Acting), ICAR-
CRIDA, Dr. G. Ravindra Chary, Project Coordinator, 
AICRPDA, Dr. C.A. Rama Rao, Dr. B.M.K. Raju, 
scientists from ICAR-CRIDA/ PC unit AICRPDA 
and chief scientists/ scientists from 23 AICRPDA 
centres participated.
Participants of technical workshop from voluntary centres of AICRPDA
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Dr. S. Bhaskar, ADG (A, AF&CC), 
addressing the participants
Opening remarks by Dr. K. Sammi 
Reddy, Director, ICAR-CRIDA
Dr. G. Ravindra Chary, Project 
Coordinator, AICRPDA, brief ing 
about workshop
14.9. Stakeholder Consultation Workshops at 
AICRPDA centers
Stakeholder consultation workshops were organized 
in the adopted villages by 9 AICRPDA centers viz. 
Akola, Arjia, Anantapuramu, Bengaluru, Kovilpatti, 
Phulbani, SK Nagar, Solapur and Vijayapura to 
discuss on strengthening the traditional rainfed 
integrated farming systems (TRIFS). Dr. S. Bhaskar, 
ADG (A, AF&CC), Dr. G. Ravindra Chary, Project 
Coordinator (AICRPDA), scientists from AICRPs/
ICAR Institutes/ SAUs/ KVKs, officials from 
state line departments, ATMA, NGOs and most 
importantly farmers participated and gave feedback for 
identifying component-wise suitable interventions for 
strengthening traditional RIFSs in the respective agro-
climatic zones of the centres.
14.10. XXVI Biennial workshop of AICRPDA 
The XXVI biennial workshop of All India Coordinated 
Research Project for Dryland Agriculture (AICRPDA), 
ICAR-CRIDA was organized at AICRPDA centre, 
Bengaluru, University of Agricultural Sciences (UASB), 
Karnataka during 16-19 January, 2019 with the main 
objective to critically review the progress at centres and 
finalize technical programme for 2019-20. Shri Ashok 
Stakeholder workshop in Sunderpura village, 
Bhilwara district, Rajasthan on 26.10.2018
Stakeholder workshop in Kalenhalli village, Tumkur district, 
Karnataka on 13.08.2018
Stakeholder workshop in RIFS village adopted by  
Solapur centre
Stakeholder workshop in RIFS village adopted by  
Vijayapura centre
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Dalwai, IAS, CEO, NRAA, Ministry of Agriculture 
& Farmers Welfare, Govt. of India was the chief guest 
and Dr. Rajendra Prasad, VC, UASB presided over the 
inaugural session. The other dignitaries included Dr. S. 
Bhaskar, ADG (Agronomy, Agroforestry & Climate 
Change), NRM Division, ICAR, Dr. G. Ravindra 
Chary, Director (Acting), ICAR-CRIDA & Project 
Coordinator, AICRPDA, Dr. Y. G. Shadakshari, 
Director of Research, UASB, Dr. M. S. Nataraju, 
Director of Extension, UASB, Dr. B. Venkateswarlu, 
Former VC, VNMKV, Dr. K.P.R. Vittal, Former 
Director, ICAR-NIAM, Dr. P. K. Mishra, Former 
Director, ICAR-IISWC, Dehradun, Dr. M. J. Chandre 
Gowda, Director, ICAR-ATARI, Zone-XI, Dr. P. K. 
Mahapatra, Former Member, RAC, ICAR-CRIDA, 
Dr. C. R. Mehta, PC, AICRP-FIM, Dr. Prakash Patil, 
PC, AICRP-Fruits, Dr. T. Yellamanda Reddy, Former 
Director of Research, ANGRAU, Dr. M. A. Shankar, 
Former Director of Research, UASB, Dr. B. Rath, 
Technical Expert (WM), NRAA, scientists from PC 
Unit, AICRPDA, ICAR-CRIDA, AICRPDA centres 
(19 main, 3 sub and 9 voluntary centres) and UASB and 
most importantly, the farmers from  various states.
Shri Ashok Dalwai in his address appreciated the efforts 
of AICRPDA in developing rainfed technologies, which 
are integrated and implemented through convergence 
of various national/state agriculture/rural/tribal 
development programmes in the country. Shri Dalwai 
highlighted that sustainability, climate change and 
nutritional security are the three emerging challenges 
which need immediate attention of researchers and 
policy makers to make rainfed agriculture sustainable 
Glimpses of XXVI biennial workshop of AICRPDA
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and profitable. He also suggested the scientists to 
identify and promote non-food crops for higher 
profitability of rainfed farming systems. Dr. Rajendra 
Prasad emphasized the need for run-off harvesting and 
efficient utilization for higher productivity, profitability 
and sustainability of rainfed agriculture. Dr. Bhaskar 
while appreciating the efforts of AICRPDA highlighted 
the need to move from subsistence to commercialization 
without compromising on sustainability and urged to 
strengthen agro-ecology specific rainfed integrated 
farming systems for risk resilience and sustainability. 
Earlier, Dr. G. Ravindra Chary highlighted the 
landmark contribution of AICRPDA to Indian 
agriculture, prioritization of research in AICRPDA in 
tune with emerging challenges in rainfed agriculture 
and purpose of the workshop. Dr. Shadakshari, 
Director of Research welcomed the gathering and 
Dr. Mudalagiriyappa, chief scientist, AICRPDA 
centre, Bengaluru proposed vote of thanks.
On the occasion, 9 best dryalnd farmers were felicitated 
from various states for their efforts in adoption and 
popularizing the improved rainfed technologies; 57 
publications by PC unit, AICRPDA centres were 
released. An exhibition was organized highlighting the 
doable technologies from AICRPDA centre, Bengaluru, 
other AICRPs/Departments/ KVKs in UASB for 
the benefit of farmers from various states and other 
stakeholders involved in rainfed agriculture research 
and development. This was followed by two special 
sessions on prioritization of rainfed areas, and Rainfed 
Integrated Farming Systems (RIFS) research; and four 
technical sessions during 16-19 January, 2019 on review 
of progress of research and finalization of technical 
programme of 31 centres, strengthening rainwater 
management research and collaborative programme of 
AICRPDA-AICRPAM. The major recommendations 
of the workshop are strengthening on-farm participatory 
research on RIFS with focus on efficient resource flow 
between farm enterprises and minimum integration 
as a risk mitigation tool, identified common centres 
of AICRP on Farm Implements and Machinery and 
AICRPDA for on-farm evaluation of farm implements 
and capacity building. The participants also visited 
on-station experiments at Bengaluru and on-farm 
trials/demonstrations under AICRPDA-NICRA in 
Chikkamaranahalli village, Bengaluru, a rural district of 
Karnataka.
14.11. Meeting on automation of agromet 
advisory services 
The 2nd meeting of AICRPAM, ICAR-CRIDA and 
IMD officials was held at ICAR-CRIDA, Hyderabad 
on 18th April, 2018 for discussing the progress made 
on automation of agromet advisory services in the 
country and linking with crop weather calendars 
and contingency crop plans. Dr. K. Sammi Reddy, 
Director (Acting), ICAR-CRIDA emphasized to 
define the role and responsibilities of ICAR-CRIDA. 
Dr. K. J. Ramesh, DGM, IMD provided a glimpse of 
present status of agromet advisory services provided 
by IMD alone and in collaboration with ICAR. 
Dr. S.D. Attri made a detailed presentation on agromet 
DSS for automation of agromet advisory services and 
explained different components of DSS. Dr. P. Vijaya 
Kumar, Project Coordinator, AICRPAM presented 
the progress made in development of dynamic crop 
weather calendars. It was decided that a draft MoU 
between ICAR-CRIDA, AICRPAM and IMD for 
this collaborative work will be prepared. 
Meeting on automation of agromet advisory services with 
IMD delegates
14.12. XVth Biennial workshop of AICRPAM 
The XVth biennial workshop of the AICRPAM was 
organized at Regional Agricultural Research Station, 
University of Agricultural Sciences, Vijayapura, 
Karnataka during 15-17 November, 2018 with the 
objective to review the research progress made during 
2017-18 and finalization of the technical program for 
the year 2018-2020.
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Participants of XV biennial workshop, AICRPAM
14.13. Monsoon mission II project meeting at 
ICRISAT 
Monsoon mission II project meeting was held at 
ICRISAT, Patancheru, Hyderabad on 10th September, 
2018. Dr. Peter Carberry, DG, ICRISAT, Dr. G. 
Ravindra Chary, Director (In-charge), Dr. P. Vijaya 
Kumar and Dr. AVM. Subba Rao from AICRPAM, 
ICAR-CRIDA, Dr. Suryachandra Rao, Associate 
Mission Director, Shri S.M.D. Jeelani, Indian Institute 
of Tropical Meteorology, Pune, Dr. Anthony Whitbread, 
Research Program Director, Dr. AVR Kesava Rao, 
Dr. K.P.C. Rao and Dr. D. Ram, ICRISAT participated 
in this meeting and discussed on developing a farmer-
friendly app and web site for disseminating agromet 
advisories.
14.14. Institute Advisory Committee meeting of 
Farmer FIRST Project 
Institute Advisory Committee meeting (IAC) was 
organised on 4th February, 2019 under FFP project. 
Dr. G. Ravindra Chary, Director (Acting), ICAR-
CRIDA, Dr. Y. G. Prasad, Director, ATARI, Zone-X, 
District officials  of  State Department of Agriculture, 
Animal Husbandry and Horticulture and scientists 
of  project participated. The programme was critically 
reviewed and it was suggested to strengthen NRM 
interventions and convergence with centre/state 
programme.
IAC meeting of Farmer FIRST project in progress
14.15. Action learning programme on “Farm 
mechanization for small farm holdings”
An action learning programme on farm mechanization 
for small farm holdings was organized from 29-30th 
March, 2019 under ICAR-Consortium Research 
Platform (CRP) on “Farm mechanization and 
precision farming”. Dr. V. Praveen Rao, VC, PJTSAU, 
Dr. L. G. K. Naidu, Dr. Y. G. Prasad, Director, ATARI 
Zone X, Dr. G. Ravindra Chary, Director (Acting), 
ICAR-CRIDA, Dr. K. Sammi Reddy, Head, DRM and 
Dr. I. Srinivas participated in the programme. Training 
included the lectures on small farm mechanization, 
establishment of custom hiring centres, repair and 
maintenance of the machinery etc. Besides these, hands 
on training were given on all the improved machineries. 
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Action learning programme on farm mechanization for small farm holdings
14.16. State level Interface Meetings for 
Enhancing Agriculture Contingencies
ICAR-CRIDA along with Department of Agriculture, 
Co-operation & Farmers’ Welfare and Department of 
Agriculture of respective states organized state level 
contingency preparedness meetings in Tamil Nadu and 
Andhra Pradesh to operationalize district contingency 
plans. 
Tamil Nadu 
Based on the forecast of the south-west monsoon 
for 2018, an interface meeting was organized on 
agricultural contingency for enhanced preparedness for 
Tamil Nadu state on 25th May, 2018. The meeting was 
organized at the Directorate of Agriculture, Chennai 
under the chairmanship of Additional Director of 
Agriculture Sri Shenbagha Rajan. All district level 
officers from 31 districts participated in the meeting. 
Dr. Deva Senapathy, Professor and Head, Agronomy 
Department, TNAU, Coimbatore, representatives from 
ICAR-CIBA and ICAR-CMFRI participated in the 
meeting. 
Contingency preparedness meeting in progress
Dr. K.V. Rao, Principal Scientist made a detailed 
presentation on forecast for Tamil Nadu state based on 
IMD and SASCOF 12 and forecasts. He emphasized 
the role of district officials to educate farmers to be 
cautious in choosing crops and varieties in the light of 
monsoon 2018 as well as failure of north-east monsoon 
2017. Since, more than half of the districts cultivate 
paddy, diligence need to be adopted for prudent use 
of water, especially in Cauvery basin area. Soft copies 
of the district plans were provided to the officials for 
preparing the action plans.
Andhra Pradesh 
In view of the low rainfall and its poor distribution in 
some parts of Andhra Pradesh, at the behest of ICAR-
CRIDA, an interface meeting was organized by ICAR-
CRIDA on 3rd August, 2018 with Department of 
Agriculture and ANGRAU under the chairmanship of 
Special Commissioner of Agriculture, Government of 
A.P. to review and develop mid-course action plans for 
Rayalaseema (Anantapuramu, Kurnool, Kadapa and 
Chittoor), Prakasham, Nellore and Guntur districts. 
The participants included Director of Research, 
ANGRAU, Special Commissioner of Agriculture, 
A.P., Joint Collector, Kadapa, senior scientists from 
ANGRAU, JDAs, ADAs, scientists from KVKs and 
farmer representatives. Dr. N. V. Naidu, Director of 
Research ANGRAU, conducted the proceedings 
of the meeting. Dr. K. V. Rao, ICAR-CRIDA 
and Dr. S. Malleswari, ANGRAU made detailed 
presentations on current rainfall scenario and forecast 
for the forthcoming weeks. Sri D. Muralidhar Reddy, 
Special Commissioner in his address emphasized that 
department should gear up to rescue the crops in the 
field, plans to cover unsown area and preparation of 
documents for early drought declaration procedures. 
Dr. NDRK Sharma, Consultant, Department of 
Agriculture, highlighted the implementation of 
agriculture contingency plans during past years and 
requested the officers to prioritize the interventions 
based on the uptake of preferred technology options 
by the farmers.
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14.17. Meetings on Updating District 
Agriculture Contingency Plans
The District Agriculture Contingency Plans are being 
updated with the help from SAUs and KVKs. The 
details of the meeting organized during the year are 
given below.
State Place Organised on
Meghalaya 
(Workshop on district 
agricultural contingency 
plans for NE Region)
ICAR-NEH  
Research 
Complex, 
Umiam, Shillong 
August  
30-31, 
2018
Mizoram Aijal club, 
Aizawl
September 
24, 2018
Madhya Pradesh
(Vetting workshop on 
updation of contingency 
plans)
Indore October 
29, 2018
Andhra Pradesh 
(Workshop on Updation 
of District Agricultural 
contingency plans of 
9 districts of Andhra 
Pradesh)
College of 
Veterinary 
Sciences, SVVU, 
Gannavaram
November 
05, 2018
Mizoram 
In an interface meeting of ICAR-Mizoram state 
held on 24th September, 2018 to sensitize the 
senior officers of the state on District Agricultural 
Contingency Plans (DACPs). This was the first 
meeting on sensitization of DACPs to senior officials 
in the North-Eastern states of India. Mr. Lalsawta, 
Cabinet Minister for Finance & Planning chaired 
the meeting. Mr. Lalthanliana, Cabinet Minister for 
Horticulture, LAD & SWD and Mr. Lalmingthanga, 
Commissioner & Secretary, Agriculture were guests 
of honour. Secretaries from Horticulture, Sericulture, 
Animal Husbandry & Veterinary Science; Directors 
of various line departments; Director, ICAR-Research 
Complex, NEH Region and Director, ATARI, Umiam 
also attended the meeting. Dr. N. Prakash presented 
the technologies developed by ICAR RC for NEH 
and Dr. Deka highlighted how KVK set up is actively 
participating in dissemination of technologies. The 
Commissioner of Agriculture highlighted that only 
30% of the food grains are produced in Mizoram. 
Mr. Lalthanliana mentioned that farming community 
in Mizoram is facing multi-faceted problems. Mr. 
Lalsawta emphasized on developing viable alternatives 
to Jhum cultivation which is responsible for meager 
yields. Dr. S. Desai, Principal Scientist, ICAR-CRIDA 
made a presentation on “Sensitization on district 
agricultural contingency plans to meet the weather 
aberration impacts on agriculture in Mizoram”. The 
Commissioner & Secretary, Agriculture appreciated 
the efforts and emphasized on more sensitization 
about DACPs among district officials. The meeting 
ended with vote of thanks by Ms. Shakuntala, JD, 
ICAR Research Complex, Kolasib centre.
Interface meeting at Mizoram
14.18. XIV Meeting of Institute Joint Staff 
Council (IJSC) 
Second meeting of XIV Institute Joint Staff Council 
was held on 20th October, 2018 in Director’s committee 
room under the chairmanship of Dr. K. Sammi Reddy, 
Director (Acting) and chairman, IJSC, ICAR-CRIDA. 
IJSC meeting in progress
The meeting was attended by official side members 
Dr. K. L. Sharma, Dr. R. Nagarjuna Kumar, Sri B. 
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D. Phansal, CAO, Sri A. Srinivasa Murthy, SFAO 
and Dr. R. V. Adake, official side secretary and staff 
side members Sri V. Venunath, CJSC member, Sri B. 
Krishna, secretary, staff side, Sri S. Ratnashankar Rao, 
Sri D. Srinivas, Sri A. Mallesh Yadav and Sri S. Shankar 
Reddy. Agenda points were discussed in the meeting. 
Another meeting of IJSC was held on 15th March, 2019 
under the chairmanship of Dr. G. Ravindra Chary, 
Director (Acting) and chairman, IJSC.
14.19. DOE sponsored Model Training Course 
on “Extension strategies for participatory natural 
Model training course sponsored by DOE was organised 
at ICAR-CRIDA during September 24 - October 1, 
2018. Twenty eight officials from eight different states 
viz., Telangana, Andhra Pradesh, Maharashtra, Odisha, 
Tamil Nadu, Goa, Punjab and Karnataka attended the 
training course. The course covered various extension 
strategies of soil and water conservation measures 
for enhanced productivity in drylands, technologies 
for sustainable NRM in rainfed areas, horticulture 
systems in rainfed agriculture for sustainable NRM 
and enhanced productivity, enhancing productivity 
of crops and cropping systems through effective use 
of natural resources, farming systems approach for 
sustainable NRM in drylands, role of livestock and 
their management for enhancing productivity and 
income in drylands, gender mainstreaming in NRM, 
communication tools and techniques for sustainable 
NRM.
Inaugural session of MTC Participants visiting dryland gallery
Participants of MTC Release of compendium at valedictory session
14.20. ICAR sponsored short course on 
‘Assessment of vulnerability and adaptation to 
climate change in agriculture’ 
Ten day short course on ‘Assessment of vulnerability and 
adaptation to climate change in agriculture’, sponsored 
by the Agricultural Education Division of the ICAR, 
was conducted during 28th November to 7th December, 
2018 at ICAR-CRIDA. The short course has provided 
the participants with various concepts, approaches and 
methods used in assessing vulnerability and adaptation. 
Twenty one participants from five ICAR institutes 
and eight state agricultural universities participated. 
A majority of the participants expressed that their 
expectations from the short course were fulfilled to a 
large extent.
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Inaugural session of ICAR short course Participants of ICAR short course
14.21. National Hindi workshop-cum-training 
programme on official language management 
and new directions in ICAR
ICAR-CRIDA organised two day National Hindi 
workshop-cum-training programme from 24-25th April, 
2018 with an aim to encourage the officers/ officials in 
their institutes for effective implementation of Official 
Language Policy of the Govt. of India/ ICAR and to 
face the various inspection committees like Parliament 
Committee on Official Language (PCOL) etc. More 
than 125 participants from all over ICAR institute’s 
were attended the programme. Dr. K. Alagusundaram, 
DDG (NRM), ICAR, New Delhi and Prof. Shubda 
Vanjpe, Osmania University, Hyderabad were special 
guests and chief guest of the programme respectively. 
Director (Hindi) and official language staff from ICAR 
headquarters, New Delhi and Director, ICAR-CRIDA 
and Dr. S.R. Yadav, Assistant Director (OL) along with 
other staff of ICAR-CRIDA organised the programme.
14.22.  ICAR-CRIDA Foundation day celebrated
ICAR-CRIDA celebrated its 34th Foundation Day 
on 12th April, 2018. Smt. V. Usha Rani, IAS, Director 
General, National Institute of Agricultural Extension 
Management (MANAGE) graced the occasion as the 
chief guest. Dr. K. Sammi Reddy, Director (Acting), 
ICAR-CRIDA in his welcome address highlighted 
the achievements of the institute and appreciated the 
contributions of the predecessors as well as current 
employees in the growth of the institute while presenting 
the activities planned for the future and the action plan 
to implement the same. Smt. V. Usha Rani, in her 
foundation day address highlighted the importance of 
National Hindi workshop-cum-training programme
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research, extension and participatory approaches for 
enhancing farm level profitability in rainfed drylands 
and significant role played by ICAR-CRIDA in 
developing location specific rainfed technologies 
through its network centres. She also appreciated the 
work of ICAR-CRIDA in coordination with various 
national programs and state rainfed mission for 
implementing at ground level. On this occasion, 10 
best innovative farmers from 8 states (West Bengal, 
Maharashtra, Madhya Pradesh, Tamil Nadu, Telangana, 
Chhattishgarh, Karnataka and Andhra Pradesh) were 
felicitated for their innovative farming practices for 
enhancing productivity and climate resilience. The staff 
in administrative & accounts, technical and supporting 
categories were recognized for their significant 
contributions to the organization and felicitated. Two 
technical bulletins were released on this occasion. 
Apart from the employees, former Directors of ICAR-
CRIDA and Project Coordinators also participated in 
the programme.
Felicitation to innovative farmers on ICAR-CRIDA Foundation Day 
14.23. International yoga day celebrated 
The fourth International yoga day was celebrated at 
ICAR-CRIDA on 21st June, 2018. Around 150 staff 
members including scientists, technical, administrative 
and supporting staffs, senior research fellows, young 
professionals and contractual staffs participated. 
Dr. M. Maheswari, Director (In-charge) in her opening 
remarks stressed the need of practicing yoga in our 
daily life and thus one can lead a stress-free and healthy 
life. Later, the participants performed Upa-yoga as 
demonstrated by the volunteers of Isha Foundation 
and also yoga asanas as demonstrated in the Common 
Protocol video. Dr. S.S. Balloli, Principal Scientist (Soil 
Science) and Dr. Anshida Beevi C.N., Scientist (Agril. 
Extension) organized the event.
International yoga day celebrations
14.24. Independence day celebrations
The 72nd Independence Day was celebrated on 
15th August, 2018 with pride and patriotic zeal. 
Dr. K. Sammi Reddy, Director (Acting) addressed the 
staff of CRIDA. The cash awards (CCS & CCRC) 
were given to the X class toppers of CRIDA staff 
children and motivated the staff with his message to 
work with dedication and boost institute’s growth. 
Dr. S. K. Chaudhary, ADG (Soil and Water 
Management) along with his family graced the occasion.
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Dr. K. Sammi Reddy, Director, ICAR-CRIDA addressing the staff Dr. S.K. Chaudhary, ADG addressing CRIDA staff 
14.25. Hindi fortnight celebrations 
Hindi fortnight was organized from 1st-14th September, 
2018. On this occasion, Hindi Noting & Drafting, 
Hindi-English technical terminology and other Hindi 
competitions were organized and winners were awarded 
with cash prizes.
Hindi fortnight celebrations
14.26. Swachhta hi seva
Swachhta hi seva programme was organized at ICAR-
CRIDA during 15th September to 2nd October, 2018. 
In this regard, an oath taking was held on first day of 
the programme and cleaning activities were conducted 
at CRIDA campus, garage and quarters as well as 
institute premises. On 2nd October, 2018, the 150th 
birth anniversary of Mahatma Gandhi, our Father 
of Nation, was celebrated and organized rangoli and 
debate competitions.  
Oath taking on the occasion of Swachhta hi seva programme
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Cleaning at CRIDA quarters
Rangoli competition on 150th birth anniversary of Mahatma Gandhi Valedictory session of Swachhta hi seva programme
14.27. Tribute to Honourable Ex-Prime Minister 
Late Sri Atal Bihari Vajpayee
As directed by ICAR, CRIDA organized a programme 
to pay tribute to Bharat Ratna and Honourable 
Ex-Prime Minister Late Sri Atal Bihari Vajpayee 
on completion of one month of his death on 16th 
September, 2018. 
Paying tribute to Honourable Late Sri Atal Bihari Vajpayee 
14.28. Vigilance awareness week 
Vigilance awareness week was observed from 
29.10.2018 to 3.11.2018. As part of this, an oath taking 
ceremony was held on 29th October, 2018. 
Oath taking during vigilance awareness week
Dr. G. Ravindra Chary, Director (In-charge) 
emphasized on the importance of vigilance week. The 
theme for vigilance awareness week was “Eradicate 
corruption-Build a new India”
14.29. Rashtriya Ekta Diwas 
Rashtriya ekta diwas (National unity day) was observed 
on 31st October, 2018 to commemorate the birth 
anniversary of Sardar Vallabhbhai Patel. Accordingly 
an oath taking ceremony was held in this occasion.
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Oath taking during Rashtriya ekta diwas
14.30. World Soil Day 
World Soil Day was celebrated on 5th December, 2018 
under the chairmanship of Dr. G. Ravindra Chary, 
Director (In-charge), ICAR-CRIDA, Hyderabad. 
Around 200 participants comprising of students, 
scientists, technical officers, KVK officials attended 
the awareness programme. Dr. G. Ravindra Chary 
explained historical background of world soil day, the 
use of soil health cards and its interpretation for effective 
nutrient management in the field crops for sustainable 
crop yields. Dr. K.L. Sharma, Principal Scientist, 
educated the students about the importance of soils and 
clarified the doubts raised by the students. The students 
were sensitized about the importance of soils through 
demonstrations, posters and exhibits and practical 
insights to laboratories. On this occasion posters on 
“Know your soils”, “Soil profile” and “Identification of 
nutrient deficiencies in plants and crops” were displayed 
for the benefit of the students.
Celebrations of World Soil Day
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14.31. Swachhta Pakhwada
Swachhta pakhwada was celebrated by ICAR-CRIDA 
during 16-31 December, 2018. The date-wise activities 
set out in the programme were implemented at ICAR-
CRIDA main office, Hayathnagar Research Farm, 
Gunegal Research Farm and surrounding residential 
areas and in villages, involving all the employees of 
ICAR-CRIDA, farmers and civil society members, 
VIPs, media persons. Around 200 farmers including farm 
women and school going children participated in the 
awareness campaign of swacchta pakhwada in farmers 
first village. The people were trained in the knowledge 
about segregation of biodegradable and non-degradable 
wastes. The concluding function of swachhta pakhwada 
was organized on 31st December, 2018. A brief account 
of the swachhta pakhwada activities carried out from 
16th - 31st December, 2018 was presented. Prizes for 
debate and essay writing competitions held during the 
fortnight were distributed. The event received good 
media coverage.
Winners of competitions
Debate competition during swachhta pakhwada Swachhtha pakhwada celebration at Farmer First village
14.32. Republic day celebration 
ICAR-CRIDA celebrated India’s 70th republic day 
on 26th January, 2019 with pride and excitement. 
Dr. G. Ravindra Chary, Director (Acting), 
ICAR-CRIDA hoisted the national flag and addressed 
the gathering. On the eve of republic day, cultural and 
recreation club of ICAR-CRIDA conducted various 
games and singing competition for all the staff. On 
this occasion Dr. G. Ravindra Chary, Director (Acting) 
distributed the prizes to the winners.
Dr. G. Ravindra Chary, Director, ICAR-CRIDA  
addressing staff 
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14.33. National Science Day 
ICAR-CRIDA organized national science day on 
28th February, 2019 with the theme “Science for 
the People and People for Science”. Around 150 
participants comprising of students, teachers, scientists 
and technical officers of the institute participated. Dr. S. 
K. Yadav, Principal Scientist welcomed the participants, 
briefed the purpose of organizing National Science day 
and highlighted about the significant contribution of 
Dr. C. V. Raman.  Dr. G. Ravindra Chary, Director 
(Acting), ICAR-CRIDA highlighted the importance 
and societal relevance of scientific knowledge, 
particularly agricultural science and its application 
for safe environment and better mankind. Further, 
he suggested the students to be more inquisitive and 
creative in gaining scientific knowledge. An awareness 
programme was organized for the students with 
activities like demonstrations through posters, exhibits 
and practical insights in laboratories through exposure 
visit. CRIDA scientists interacted with the students 
and teachers and shared their research experience in 
rainfed agriculture. Dr. S. S. Balloli and Dr. Anshida 
Beevi coordinated the activities.
Dr. G. Ravindra Chary, Director, ICAR-CRIDA addressing 
students
Participants of National Science Day
14.34. International Women’s day 
The international women’s day was organized on 8th 
March, 2019 at ICAR-Central Research Institute 
for Dryland Agriculture, Hyderabad in which 
CRIDA staff members including scientists, technical, 
administrative and supporting staff, senior research 
fellows, young professionals and contractual staff 
participated. 
International Women’s day celebrations at ICAR-CRIDA
Dr. Arun Kumar Shanker, Principal Science in his 
welcome address highlighted the history of women’s 
day celebration. Dr. G. Ravindra Chary, Director 
(Acting) in his opening remarks stressed the need of 
celebrating international women’s day and uplifting the 
women’s status in the society. As a part of celebration, 
an extempore competition was held for the CRIDA 
staff on the theme, “Think equal, Build smart, Innovate 
for change”.
14.35. South zone sports meet 
ICAR-CRIDA sport contingent comprising 31 
participants and 1 CDM participated in the ICAR 
South Zone Sports Meet-2018 organized by ICAR-
CTRI, Rajahmundry at DSA stadium, Kakinada, 
Andhra Pradesh during 5th-9th September, 2018. In this 
tournament, Mr. B. Kiran Kumar, SSS, secured 1st place 
in javelin throw and Mr. Mukund, Senior Technical 
Assistant secured 2nd place in cycling.
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Mr. B. Kiran Kumar receiving 1st prize in Javelin throw Mr. Mukund receiving 2nd prize in cycling
14.36. Vanamahostavam
ICAR-CRIDA cultural and recreation club organized 
Vanamahotsavam at Hayathnagar Research Farm of 
the institute on 20th November, 2018. All the CRIDA 
staff members actively participated in the cultural 
activities. The events generated great enthusiasm and 
unity among staff.
Winners receiving prizes during Vanamahotsavam
14.37. ICAR Inter-zonal sports tournament
ICAR-CRIDA sport contingent Mr. B. Kiran 
Kumar, SSS participated in ICAR Inter-Zonal Sports 
Tournaments -2018 at ICAR-IVRI, Izatnagar during 
February 25-28, 2019 and bagged Gold medal in javelin 
throw event. Mr. Surender Rao, CTO, sport manager 
was also felicitated for his contributions. 
Mr. B. Kiran Kumar receiving 1st prize in Javelin throw
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The Honourable Vice President of India Shri. 
M. Venkaiah Naidu visited ICAR-Central Research 
Institute for Dryland Agriculture (CRIDA), 
Hyderabad on 3rd July, 2018. He was the Chief Guest 
for the “Consultative meeting on doubling of farmers’ 
income in Telangana state and adjoining areas”. 
Shri Md. Mahmood Ali, Deputy Chief Minister, 
Telangana state was the Guest of Honour. Dr. K. 
Alagusundaram, Deputy Director General (NRM), 
ICAR, New Delhi; Shri. C. Parthasarathi, APC & 
Principal Secretary (Agriculture), Telangana state; 
Dr. K. Sammi Reddy, Director (Acting), ICAR-
CRIDA, Directors and scientists of local ICAR 
institutes, senior officials of PJTSAU and Telangana 
state, NGOs, industrialists, bankers and progressive 
farmers participated in the meeting. 
Honorable Vice President addressing participants of 
consultation meeting
Book releasing during consultation meeting 
Ms. Arnella Trent, Senior Crop Analyst, 
International Production Assessment Division, 
U.S. Department of Agriculture/ Foreign Agriculture 
Service along with Mr. Dhruv Sood, Agricultural 
Specialist from U.S. Consulate, Mumbai visited 
ICAR-CRIDA on 4th September, 2018 to discuss the 
cotton crop production, planting area, and general 
assessment of the crop in Telangana state. During their 
visit information regarding dryland agriculture, soil 
management, watershed management and extension 
activities was exchanged with them.
Dr. K. Alagusundaram, Deputy Director General 
(NRM) visited ICAR-CRIDA on 5th January, 
2019 to review the research activities of CRIDA. 
Dr. G. Ravindra Chary, Director (Acting) briefed about 
overall research activities.
Dr. G. Ravindra Chary, Director brief ing research activities 
of ICAR-CRIDA
Dr. K. Alagusundaram, DDG (NRM) addressing  
ICAR-CRIDA staff
15. Distinguished Visitors
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Visits of Farmers
Dr. G. Venkateshwarulu, Assistant Director General 
(Education) visited ICAR-CRIDA on 21st March, 
2019 and addressed the staff. 
Dr. G. Venkateshwarulu, ADG (Education) addressing 
ICAR-CRIDA staff 
Officials
Affiliation of Visitors Date No. of visitors
Scientists from ANGRAU April 3, 2018 49
Agricultural Scientists from 
NAARM
August 17, 
2018
135
Agricultural Officers, Vellore, 
Tamil Nadu
October 25, 
2018
40
Officials from SRI Rama 
Fertilizers, Hyderabad
November 1, 
2018
40
Agricultural Officers from 
Pudukkotai, Tamil Nadu
November 
15, 2018
68
International delegates from 
NIRD 
February 5, 
2019
15
Total 347
Place Date No. of visitors
Tamil Nadu May 9, 2018 42
Tamil Nadu August 8, 2018 20
Maharashtra August 29, 2018 22
Madhya Pradesh August 30, 2018 18
Tamil Nadu August 30, 2018 13
Madhya Pradesh August 31, 2018 10
Madhya Pradesh September 1, 2018 9
Madhya Pradesh September 4, 2018 15
Madhya Pradesh September 5, 2018 12
Madhya Pradesh September 17, 2018 12
Maharashtra October 5, 2018 40
Place Date No. of visitors
Tamil Nadu October 22, 2018 20
Tamil Nadu October 30, 2018 20
Tamil Nadu November 26, 2018 22
Karnataka November 29, 2018 40
Tamil Nadu November 29, 2018 20
Tamil Nadu December 6, 2018 35
Tamil Nadu January 3, 2019 20
Tamil Nadu January 31, 2019 20
Telangana February 11, 2019 27
Tamil Nadu March 1, 2019 37
Total 474
Scientists from ANGRAU visited ICAR-CRIDA International delegates from NIRD visited ICAR-CRIDA 
Other visitors
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Students visit
Place Date Numbers
FCRI, Mettupalayam June 26, 2018 44
JKKMCAS, TNAU August 27, 2018 71
STAC, TNAU August 28, 2018 56
Killikulam August 29, 2018 104
Pollachi August 29, 2018 143
TNAU August 30, 2018 104
SV Agriculture College, AP August 31, 2018 74
SRS Institute of Agriculture & Technology, Tamil Nadu September 11, 2018 51
PGP college of Agriculture Science, Namakkal September 12, 2018 107
DBCA College, TNAU, Coimbatore September 15, 2018 77
Adi Parasakthi Agri College, Tamil Nadu September 18, 2018 75
UAS, Bengaluru September 20, 2018 60
TNAU, Vellore September 22, 2018 62
TNAU, Thanjavur September 27, 2018 52
Adi Parasakthi Agri College, Tamil Nadu September 29, 2018 75
College of Agricultural Technology, Tamil Nadu October 11, 2018 128
PJNCARI, Pondicherry October 16, 2018 81
ACRI, TNAU, Coimbatore October 31, 2018 50
TRIARD, Perambalur, Tamil Nadu November 2, 2018 65
Horticultural College & Research Station, Theni,  
Tamil Nadu
November 10, 2018 82
NCAT, Kamudi, Tamil Nadu November 14, 2018 44
UAS, Dharwad, Karnataka
November 26, 2018
59
TNAU, Coimbatore November 27, 2018 121
OUAT, Bhubaneswar, Odisha January 2, 2019 44
College of Horticulture & Sericulture, AAU, Jorhat January 6, 2019 50
CAET, Navsari, Gujarat January 8, 2019 24
AAU, Assam January 9, 2019 50
Pudukkotai University, Tamil Nadu January 9, 2019 32
Biswanath College of Agriculture, Sonitpur, Assam January 9, 2019 35
PJTSAU, Rajendranagar, Hyderabad February 1, 2019 32
Kerala February 18, 2019 32
Tamil Nadu February 25, 2019 35
Thrissur, Kerala February 27, 2019 43
College of Agriculture, Dhule March 2, 2019 152
College of Agriculture, Muktainagar March 2, 2019 37
College of Agriculture, Pune, Maharashtra March 6, 2019 260
MPKV, Rahuri, Maharashtra March 15, 2019 97
College of Agriculture, Latur, Maharashtra March 30, 2019 191
Total 2899
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16. Personnel
Institute staff as on 31st March, 2019; Not a gradation list
Dr. G. Ravindra Chary Director (Acting) from 03.01.2019
Dr. K. Sammi Reddy Director (Acting) up to 02.01.2019
Director Cell
Sri M.S.R. Anjaneyulu Personal Assistant
Smt M. Vanitha Raman Personal Assistant
Sri. Kesar Bahadur Karki Skilled Support Staff
All India Coordinated Research Project for Dryland Agriculture (AICRPDA)
Dr. G. Ravindra Chary Project Coordinator
Dr. K.A. Gopinath Principal Scientist (Agronomy)
Dr. B. Narsimlu Senior Scientist (Soil & Water Conservation Engg.)
Dr. D. Anantha V Rao Chief Technical Officer (Agronomy)
Sri. N. Manikya Rao Skilled Support Staff
Sri. S. Shankar Reddy Skilled Support Staff
All India Coordinated Research Project on Agro meteorology (AICRPAM)
Dr. P. Vijay Kumar Project Coordinator
Dr. Santanu Kumar Bal Principal Scientist (Agri. Meteorology)
Dr. A.V.M. Subba Rao Senior Scientist (Agri. Meteorology)
Sri. M.A. Sarath Chandran Scientist (Agri. Meteorology) (on study leave w.e.f. 26th Aug, 2018)
Sri. I.R. Khandgonda Assistant Chief Technical Officer
Sri. S. Ratnasankar Rao Personal Assistant
Sri A. Mallesh Yadav Skilled Support Staff
Division of Resource Management
Dr. K. Sammi Reddy Head 
Dr. K.L. Sharma Principal Scientist (Soil Science and Agril. Chemistry)
Dr. Kaushalya Ramachandran Principal Scientist (Geography)
Dr. G. Rajeshwar Rao Principal Scientist (Agroforestry) (on deputation)
Dr. K. Srinivas Reddy Principal Scientist (Soil & Water Conservation Engg.)
Dr. G. Pratibha Principal Scientist (Agronomy)
Dr. K. Srinivas Principal Scientist (Soil Science)
Dr. I. Srinivas Principal Scientist (Farm Machinery Power)
Dr. J.V.N.S. Prasad Principal Scientist (Agronomy) 
Dr. K.V. Rao Principal Scientist (Soil & Water Conservation Engg.)
Dr. B. Sanjeeva Reddy Principal Scientist (Farm Machinery Power)
Dr. Ravikanth V. Adake Principal Scientist (Farm Machinery Power)
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Dr. Manoranjan Kumar Principal Scientist (Soil & Water Conservation Engg.)
Dr. B. Krishna Rao Principal Scientist (SWCE) (on deputation)
Dr. R. Rejani Principal Scientist (Soil & Water Conservation Engg.)
Dr. G. Venkatesh Senior Scientist (Forestry)
Sri. N.S. Raju Scientist (Computer Applications in Agriculture)
Smt. Pushpanjali Scientist (Soil Science- Pedology)
Dr. A.K. Indoria Scientist (Soil Physics )
Dr. Girija Veni Scientist (Soil Science and Agril. Chemistry)
Dr. Sumanta Kundu Scientist (Agronomy)
Sri. Ashish S. Dhimate Scientist (Farm Machinery Power)
Sri. Ram Kumar Chief Technical Officer
Dr. K. Venkanna Assistant Chief Technical Officer
Sri. K.L. Prasad Senior Technical Officer
Sri. A. Chandraiah Technical Officer
Sri. K. Shankaraiah Technical Officer
Smt. V. Renu Personal Assistant
Sri. B. Krishna Senior Technical Assistant
Sri. Mukund Chalkapur Senior Technical Assistant
Sri. Golla Raju Senior Technician
Smt. Lakshmi Aruna Gayathri Technical Assistant
Sri. Chakali Balaiah Skilled Support Staff
Division of Crop Sciences
Dr. M. Maheshwari Head 
Dr. N.N. Reddy Principal Scientist (Horticulture)
Dr. S. Desai Principal Scientist (Plant Pathology)
Dr. S.K. Yadav Principal Scientist (Biochemistry)
Dr. M. Vanaja Principal Scientist (Plant Physiology)
Dr. V. Maruthi Principal Scientist (Agronomy)
Dr. M. Srinivasa Rao Principal Scientist (Entomology)
Dr. Arun Kumar Shanker Principal Scientist (Plant Physiology)
Dr. M. Prabhakar Principal Scientist (Entomology)
Dr. N. Jyothi Lakshmi Principal Scientist (Plant Physiology)
Dr. Basudeb Sarkar Principal Scientist (Plant Breeding)
Dr. N. Ravi Kumar Principal Scientist (Computer Applications in Agriculture)
Dr. K. Sreedevi Shankar Principal Scientist (Food & Nutrition)
Dr. T.V. Prasad Principal Scientist (Entomology)
Dr. M. Manjunath Scientist (Agri. Microbiology)
Dr. A. Gopala Krishna Reddy Scientist (Horticulture)
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Dr. K. Salini Scientist (Plant Breeding)
Smt. V. Visha Kumari Scientist (Agronomy) (on study leave w.e.f. 26th Aug, 2018)
Er. C.V.K. Nageswara Rao Chief Technical Officer 
Smt. P. Laksmi Narasamma Chief Technical Officer
Sri. S.S. Sishodia Technical Officer
Smt. D.G.M. Saroja Senior Technical Assistant
Sri. P. Sathish Senior Technical Assistant
Smt. B. Saraswati Personal Assistant
Sri. Md. Asif Ahmed Skilled Support Staff
Section of  Transfer of  Technology
Dr. G. Nirmala Head & Principal Scientist (Agril. Extension)
Dr. D.B.V. Ramana Principal Scientist (Livestock Production & Management)
Dr. K. Ravi Shankar Principal Scientist (Agril. Extension)
Dr. K. Nagasree Principal Scientist (Agril. Extension)
Dr. P.K. Pankaj Senior Scientist (Livestock Production & Management)
Dr. Jagriti Rohit Scientist (Agril. Extension)  
Dr.  C.N. Anshida Beevi Scientist (Agril. Extension)
Sri. K. Surender Rao Chief Technical Officer (Photography)
Smt. V.L. Savithri Assistant Chief Technical Officer (Economics)
Sri. S. Yadagiri Assistant Chief Technical Officer
Sri. K. Satthaiah Technical Officer
Dr. S.R. Yadav Assistant Director (OL)
Smt. M.A. Rekha Personal Assistant
Section of Design and Analysis
Dr. C.A. Rama Rao Head & Principal Scientist  (Agril. Economics)
Dr. A. Amarender Reddy Principal Scientist  (Agril. Economics)
Dr. B.M.K. Raju Principal Scientist (Agril. Statistics)
Dr. R. Nagarjuna Kumar Scientist (Computer Applications in Agriculture)
Dr. Josily Samuel Scientist  (Agril. Economics)
Smt. C. Kanaka Durga Personal Assistant
Prioritization, Monitoring and Evaluation Cell (PME Cell)
Dr. M. Osman Head & Principal Scientist (Agronomy)
Dr. S.S. Balloli Principal Scientist (Soil Science)
Dr. Arun Kumar Shanker Principal Scientist (Plant Physiology)
Dr. B.M.K. Raju Principal Scientist (Agril. Statistics)
Sri. N.S. Raju Scientist (Computer Applications in Agriculture)
Dr. Josily Samuel Scientist  (Agril. Economics)
Sri. Manish Tomar Senior Technical Assistant (Computer)
Sri. P. Ramakrishna Senior Technical Assistant
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Library
Dr. Arun Kumar Shanker OIC & Principal Scientist (Plant Physiology)
Sri. G. Prabhakar Assistant Chief Technical Officer
Sri. P. Venkateshwarlu Technical Assistant
Krishi Vigyan Kendra (KVK)
Dr. V. Maruthi Head & Principal Scientist (Agronomy)
Dr. S.M. Vidyasekhar Chief Technical Officer (Plant Protection)
Smt. A. Vidyadhari Chief Technical Officer (Home Science)
Dr. D. Sudheer Assistant Chief Technical Officer (Veterinary Sciences)
Er. S. Vijaya Kumar Assistant Chief Technical Officer (Agri. Engineering)
Sri. G. Srikrishna Assistant Chief Technical Officer (Horticulture)
Smt. G.M. Shashi Rekha Stenographer (Grade-III)
Hayathnagar Research Farm (HRF)
Dr. K. Srinivas OIC & Principal Scientist (Soil Science)
Sri. Ganesh Ramji Hedau Assistant Chief Technical Officer
Sri. Hemanth Sahu Senior Technical Officer
Sri. B. Kurmaiah Senior Technician
Sri. Avinash Brahamwanshi Technician
Sri. Chalamcherla Singa Raju Technician
Sri. K. Rajamohan Technician
Smt. Avula Lalitha Skilled Support Staff
Smt. N. Indramma Skilled Support Staff
Sri. Bantu Shankar Skilled Support Staff
Smt. N. Laxmamma Skilled Support Staff
Sri J. Mallesh Skilled Support Staff
Sri. Bathuka Ramulu Skilled Support Staff
Smt. Gyara Muthyalu Skilled Support Staff
Sri. G. Kistaiah Skilled Support Staff
Gunegal Research Farm (GRF)
Dr. G. Pratibha OIC & Principal Scientist (Agronomy)
Sri. Y. Yellappa Technical Officer
Sri. Bandi Srikanth Goud Technical Assistant
Sri. K. Rajeshwar Technician
Sri. Jakkidi Ramana Reddy Technician
Sri. Chakali Buchaiah Skilled Support Staff
Agriculture Knowledge Management Unit (AKMU)
Dr. N. Ravi Kumar OIC & Principal Scientist (Computer Applications in Agriculture) 
Sri. P. Chandra Sekhar Chief Technical Officer (Computer)
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Institute Women’s Complaints Committee
Dr. M. Maheswari Chairperson & Head, DCS
Dr. C.A. Rama Rao Member & Principal Scientist  (Agri. Economics)
Dr. K. Sreedevi Shankar Member & Principal Scientist (Food & Nutrition)
Dr. K. Nagasree Member & Principal Scientist (Agri. Extension)
Dr. P.S. Vimala Devi Member & Principal Scientist 
Directorate of Oilseeds Research, Rajendranagar, Hyderabad - 500 030
Vigilance Officer 
Dr. K.L. Sharma Principal Scientist (Soil Science and Agril. Chemistry)
Institute Grievance Committee
Dr. G. Ravindra Chary Chairman & Director (Acting)
Dr. M. Maheswari Member & Head, Division of Crop Sciences
Shri. B.D. Phansal Member & Chief Administrative Officer
Shri. A. Srinivasamurthy Member & Senior Finance & Accounts Officer
Dr. D.B.V. Ramana Member (Scientific side) & Principal Scientist
Smt. D.G.M. Saroja Member (Technical side) & Senior Technical Assistant
Shri. V. Venunath Member (Administrative side) & L.D.C.
Shri. A. Mallesh Yadav Member (SSS side) & Skilled Support Staff
Shri. V. Sanu Member-Secretary & Assistant Administrative Officer
Institute Technology Management Committee (ITMC)
Dr. G. Ravindra Chary Chairman & Director (Acting)
Dr. K. Sammi Reddy Member & Head, DRM 
Dr. S. Desai Member & Principal Scientist (Plant Pathology)
Dr. I. Srinivas Member &  Principal Scientist (Farm Machinery Power)
Dr. Manju Gerard Member & Principal Scientist,  NAARM, Hyderabad
Dr. M. Osman Member & Member Secretary IRC
Dr. Arun Kumar Shanker Member Secretary & Principal Scientist (Plant Physiology)
Human Resource Management
Dr. S.S. Balloli Nodal Officer & Member PME Cell
Institute Works Committee (IWC)
Dr. Manoranjan Kumar OIC & Principal Scientist (Soil & Water Conservation Engg.)
Dr. R. Nagarjuna Kumar Member & Scientist 
Sri. S. Gopala Rao Assistant Chief Technical Officer
Sri. D. Srinivas Technical Officer (Electrical)
Vehicle Section
Dr. Ravikanth V. Adake OIC & Principal Scientist (Farm Machinery Power)
Sri. K. Ganesh Technical Officer 
Sri. P. Raju Technical Assistant 
Sri. K. Shankar Technical Assistant 
Sri. Ahmed Pasha Senior Technical Assistant 
Annual Report 2018-19 ICAR-CRIDA
178
Landscape
Dr.  Gopala Krishna Reddy OIC & Scientist (Horticulture)
Dr. K. Sreedevi Shankar Member & Principal Scientist 
Dr. R. Nagarjuna Kumar Member & Scientist 
Sri. Govinda Lingaiah Technician
Administration
Sri. B. D. Phansal Chief Administrative Officer
Sri. Saurabh Meena Administrative Officer 
Sri. V. Sanu Assistant Administrative Officer
Sri. K. Narsimha Assistant Administrative Officer
Smt. D. Kalpana Assistant Administrative Officer & DDO
Sri. Ch. Srinivas Senior Technical Officer (Computer)
Sri. K. Shankar Reddy Technical Officer
Sri. K. Gowtham Reddy Assistant
Sri. M. Krishna Reddy Assistant
Sri. Putta Santosh Assistant
Ms. Sneha Verghese  Assistant
Smt. S. Swathi Kiran L.D.C.
Smt. J. Kavitha L.D.C.
Sri. Bollampalli Prashanth L.D.C.
Sri. B. Kiran Kumar Skilled Support Staff
Sri. B. Ramakrishna                                                                   Skilled Support Staff
Finance and Audit
Sri. A. Srinivasamurthy  Senior Finance & Accounts Officer
Sri. G. Jagan Mohan Rao Assistant Finance & Accounts Officer
Sri. M. Yadaiah Assistant
Sri. V. Venunath  L.D.C.
Sri. G. Udaya Bhaskar L.D.C.
Sri. G. Anjaiah Skilled Support Staff
International Guest House
Sri. B. D. Phansal In-charge & Chief Administrative Officer
Sri. D. Sridhar L.D.C.
Sri. Kesar Bahadur Skilled Support Staff
Sri. K. Chandraiah Skilled Support Staff
Contact address
Dr. G. Ravindra Chary, Director (Acting)
ICAR-Central Research Institute for Dryland Agriculture
Santoshnagar, Hyderabad – 500 059 (Telangana)
Tel (O) +91-40-24530177 | Fax: +91-40-24531802
e-mail: director.crida@icar.gov.in
website: http://www.crida.in
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